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PETER GRIESS—A HUNDRED YEARS 
OF HIS DIAZO REACTION 


INTRODUCTION 
( NE hundred years has passed 


since Justus Liebig’s Annalen 
der Chemie und Pharmacie (10) car- 
ried “Vorlaufige Notiz uber’ die 
Einwirkung von Salpetriger Saure 
auf amidinitro- und aminitro-phenyl- 
saure” by Peter Griess. Translated, 
the title becomes “Preliminary Notice 
on the Influence of Nitrous Acid upon 
Aminodinitro- and Aminonitro- 
phenol.” This was the first announce- 
ment concerning the important diazo 
reaction. 

Some time passed before the valu- 
able property of the coupling reaction 
was recognized by Griess in 1864 
(21). In this reaction the diazonium 
compound combines or “couples” with 
aromatic hydroxyl, amino, and enoliz- 
able keto compounds. By these means 
are the azo dyes prepared. 

The characteristic feature of the 
azo dyes is the presence of the azo 
group, —N=N—. Due to the many and 
varied aromatic amines that are ca- 
pable of being diazotized and coupled 
with an equally varied number of 
amines, phenols, and enolizable ke- 
tones, a great number of azo dyes can 
be prepared. Add to this the ability 
of certain azo compounds to be diazo- 
tized or coupled to give rise to the 
large structures—disazo and polyazo 
dyes. As a result the azo dyes form 
the largest class of synthetic dyes 
prepared and manufactured. Their 
extent is indicated by the fact that 
the second edition of the Coléur 
Index (46) lists more than one thou- 
sand nine hundred different consti- 
tutions. These dyes are those in 
commercial production. The actual 
number is even larger since there are 
many commercial azo dyes whose 
constitutions are still secret. In 1956, 
the production of coal-tar dyes in the 
United States amounted to 151,575,000 
pounds and the value 


sales was 


August 11, 1958 


DAVID HENRY WILCOX JR 


Tennessee Eastman Co 


Kingsport, Tenn 


This is the centennial year of the dis- 
covery of the diazo reaction by Peter 
Griess. Six years after this discovery, he 
prepared the first azo dyes. He was 
employed as chief chemist of Allsopp’s 
brewery in England and carried out his in- 
vestigations in diazo and azo chemistry in 
his spare time. Azo dyes have grown, from 
this beginning, to be the largest chem- 
ical class of dyes manufactured and sold 
in the United States. These dyes all con- 
tain the azo linkage, —N—N—, and a 
full range of colors with affinity for all 
fibers is obtained through modification of 
the chemical structures. 


$185,443,000. Of this total, the azo 
dyes accounted for 33.7% of the total 
production and for 41.8% of the sales 
value. This was the largest of the 
chemical classes of dyes (48). 

From whose work does this im- 
mense industry derive? Dr Heinrich 
Caro, who was instrumental in devel- 
oping the dyestuff industry in Ger- 


Figure 1 
Peter Griess 
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many, wrote in 1907 that Peter Griess 
may certainly be called the “Father 
of the azo dyestuff industry” (43). 
In spite of all the foregoing, Griess 
has been more or less a “forgotten 
man.” Very little has been written, 
and some of that and many of the 
dates given are in error. This thesis 
then is a wish to make better known 
the man and his accomplishments. 


DISCUSSION 


NO NAME REACTION———The 
diazotization reaction is not known 
as the Griess reaction even though 
he is universally credited with its 
discovery. In a recent book on “Name 
Reactions in Organic Chemistry,” 
there are given 114 name reactions, 
but no mention of Griess or his 
diazotization reaction (47). The only 
reaction that can be found in liter- 
ature is the Griess method for the 
determination of nitrites in water 
(33). It depended upon the formation 
of a “red coloration” whenever sul- 
fanilic acid and alpha naphthylamine 
were added to an acidified solution 
of nitrite. The test was said to be 
able to show one part of nitrogen as 
nitrous acid in one thousand million 
parts of water. 


EARLY LIFE AND STUDENT 
DAYS———Johan Peter Griess was 
born on September 6, 1829, the son 
of Johann Heinrich Griess and 
Catharine Elisabeth Gliem Griess at 
Kirchosbach, a small village near 
Kassel in the former state of Hesse 
(29). This state was in southwest 
Germany or what is now called West 
Germany. His father was a well-to-do 
farmer and blacksmith for the town. 
At that time the name was spelled 
Kreise, but later the family adopted 
the son’s spelling for their name. 

He attended the practical high 
school in near-by Eschwege and, 
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upon finishing, entered the Polytech- 
nic at Kassel. This school was sig- 
nificant in that here taught, in suc- 
cession, the chemists Wohler, Bunsen, 
and Winkelblech. It was under the 
latter that Griess had his first chemi- 
cal studies. Apparently they made 
little impression on him at the time. 

His father had hoped that he would 
become interested in agriculture and 
sent him in 1850 to study at Jena. 
However, Griess was not interested 
and changed to the University at 
Marburg to study botany in 1851. 
But Wegand’s lectures on botany 
appeared to fall on barren ground. 
Here he became a member of the 
corps “Franconia.” Apparently _ its 
motto was to make a “bigger and 
brighter Marburg.” This was a drain 
on his father’s money and Griess’s 
time. This unsettledness continued 
for several years. At one time he was 
suspended from school and spent the 
interim (1852) at the University in 
Munich. The time was spent studying 
chemistry under Professor Justus 
Liebig. These lectures had little no- 
ticeable influence at the time. Griess 
returned to Marburg. He now fared 
little better, and his finances became 
worse with the result that, in the 
summer of 1856, he applied for a job 
at Oehler’s factory at Offenbach-am- 
Main. It was a coal-tar distillery. 
Professor Kolbe reluctantly gave him 
a recommendation which was suffi- 
cient to get Griess the job. Here he 
worked until an unfortunate fire, 
from burning benzene, burned down 
a portion of the plant. Griess re- 
turned to Marburg a changed man. 
He now applied himself to his studies 
under Professor Kolbe and began 
the investigations that were to make 
him famous. Professor Kolbe now 
took more interest in Griess, and the 
latter remained’ grateful to his 
teacher for the remainder of his life. 
Professor Kolbe’s attitude towards 
Griess’s work was indicated by the 
fact that a volume of papers, “Das 
Chemische Laboratorium der Uni- 
versitat Marburg,” published as early 
as 1865 contained four by Griess. 


ORIGINAL DISCOVERY ——— 
Peter Griess in 1887 wrote of his 
original discovery (43) in a letter to 
Watson Smith, as follows: 


“Dr B W Gerland, when working 
in the laboratory of Professor 
Kolbe in Marburg, investigated the 
action of nitrous acid on amidoben- 
zoic acid at Kolbe’s request. (See 
also Annalen, April number 1858.) 
Thus the oxybenzoic acid was pre- 
pared, indicating a chemical change 
then considered of much impor- 
tance. In like manner, I investi- 
gated a means of _ converting 
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Figure 2 
Peter Griess 
(Courtesy of Chemische Berichte) 
picramic acid (amido dinitro 


phenylic acid) into the oxydinitro 
phenylic acid, CcvH»(NO-)»2(OH)», 
but I obtained instead of this latter 
a compound possessed of such 
striking and _ peculiar properties 
that I at once concluded that it 
must belong to a completely new 
class of compounds. Analysis soon 
showed me that this peculiar com- 
pound had the composition C«H»- 
(NO:)2N-O. Naturally. I soon 
submitted many other amido 
compounds in like manner to the 
action of nitrous acid, and obtained 
thus in almost every case the cor- 
responding diazo compound. But 
the circumstances to which I was 
indebted for my success in obtain- 
ing the diazo compounds was that 
of the treatment of the amido com- 
pounds with nitrous acid in the 
cold, whereby the immediate con- 
version of the diazo compounds 
into other products was prevented; 
whereas in the earlier experiments 
of Hunt and Gerland a higher tem- 
perature was always attained, and 
consequently no diazo compounds 
could exist. Having obtained these 
diazo compounds, I tried their 
action upon all possible substances, 
amongst which, of course, are the 
numerous class of amido com- 
pounds. I found that the diazo 
compounds combine directly with 
these, forming frequently brilliant 
coloured substances which dye di- 
rectly animal fibres.” 


DR HOFMANN SEES NOTICE 
A W Hofmann, of the Royal 
College of Chemistry (where William 
Henry Perkin went to school and 
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where he preceded Griess as an as- 
sistant to Dr Hofmann) in London, 
made one of his trips to the Continent. 
This time he visited Professor Her- 
man Kolbe. It is reported that one 
night, upon retiring to his room, Dr 
Hofmann found the April 1858 issue 
of the Annalen der Chemie und 
Pharmacie on the night table. It was 
open at the page where Peter Griess’s 
preliminary notice was printed. He 
read this paper before going to sleep. 
The next day, after interviewing the 
young man, he offered Griess a posi- 
tion as his assistant in the London 
laboratory. This job Griess accepted 
without waiting to obtain his doctor- 
ate at Marburg. 


IN LONDON———Peter Griess’s 
arrival at the laboratory on Oxford 
street was an amusing one that Dr 
Hofmann liked to relate. It told of 
a strange figure appearing at the door 
dressed in a_ red-brown overcoat, 
sea-green unmentionables, a_ bright 
red knitted scarf, and the whole 
topped off by a top-hat the likes of 
which has never been seen before or 


since. When Griess asked entrance, 
the janitor refused to admit him. 
Thereupon, Griess quite loudly 


stated: “Ich heisse Griess und bleibe 
hier!” (My name is Griess, and here 
I stay!) Dr Hofmann, hearing the 
commotion, hurried to the door to 
welcome Griess. Without wishing to 
look over the town and to get his 
things unpacked Griess went imme- 
diately to work. Dr Hofmann proved 
impressed and grateful for, in an 
acknowledgment in “History of the 
Phosphorus Bases” (30), he writes: 


“T conclude this memoir with the 
expression of my best thanks for 
the untiring patience with 
Mr Peter Griess has assisted me 
in the performance of my experi- 
ments on the _ phosphorus-bases. 
The truly philosophical spirit in 
which this talented chemist has 
accompanied me_ throughout the 
varying fortunes of this inquiry 
will always be one of my most 
pleasing recollections.” 


While in London Griess not only 
assisted Dr Hofmann, but continued 
his own investigations into diazo 
chemistry. He also found time to 
collaborate in separate investigations 
with some of the other assistants such 
as A Leibius and C A Martius. 
Martius and Griess continued to col- 


laborate at times long after each 
had left London. 
At about this time there was a 


false rumor to the effect that All- 
sopp’s beer contained strychnine. This 
was a serious charge. Dr Hofmann 
and his group were called upon to 
investigate. The outcome was. that 
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Sanas- | ! * ay : AT HOME IN BURTON — In 
London, ~*~, Burton, Griess found new friends 
ontinent. and new activities. One family with 
sor Her- whom he found mutual interests was 
that one ; that of Dr William Mason, the leading 
‘oom, Dr es physician and surgeon. It was not 
358 issue too surprising that Griess, now a 
nie und 40 year-old man, on September 22, 
e. It was 1869, married the lovely daughter of 
- Griess’s the doctor. Her name was Louisa 
ated. He Anna, and she was twenty-five years 


of age. To this couple were born four 
children, first two sons and then two 


to sleep. 
wing the 


S a posi- daughters. None of the children 
London showed a scientific bent. The older 
accepted son, Phillip Henry, attended Epsom 


College near London. He showed 
great ability in all languages, and at 
one time won a school prize of fifteen 


s doctor- 





Griess’s pounds. The younger son, William 
1 Oxford Figure 3 Mason, attended a school in Weston- 
that Dr (comee tl as oene a ean on-the-Sea, a city on the Somerset 
t told of Coast. The two daughters, Catharine 
the door Griess was one who helped to set up was familiar with the propagation Elisabeth and Mary Ottilie, remained 
overcoat, a method for the analysis of strych- of yeast from a single cell, a system at home. Griess’s wife was frail of 
a_ bright nine in beer and then to show that which is used almost exclusively in nature and, as the time passed, re- 
1e ~whole none was actually present (32). Dr lager brewing, but which has been quired much thoughtful and loving 
. likes of Heinrich Bottinger, who was Chief tried, discarded, and is now once’ care which he was only too willing to 
before or Chemist at Samuel Allsopp & Sons, again finding some favour in the give to her. 
entrance, brewers, offered Griess a job. The brewing industry in this country. 
mit him. position was accepted and Griess Griess suggested that Allsopp’s ORIGIN OF “DIAZO”———Peter 
loudly moved to Burton-on-Trent in 1859 yeast was originally derived from Griess spent much time and effort in 
nd bleibe (36). a single cell culture, but this may elucidating and extending his reac- 
and here be open to doubt. What is certain, tion whereby nitrous acid reacted on 
ring the AT ALLSOPP’S—Peter Griess however, is that the yeast used in’ an aromatic amine to form a diazo 
door to remained at Allsopp’s the remainder Griess’s time is still in use today, compound. The name itself was de- 
ishing to of his life. Upon the return of Dr for we are one of the comparatively rived from the French word for 
» get his Heinrich Bottinger to Germany in small number of breweries that are nitrogen—‘“azote,” and indicates two 


it imme- 1862 (5), Griess was elevated to the able to maintain a pitching yeast in nitrogens as Griess wrote: 


n proved position of chief chemist. He also a sound, clean and healthy state “I have, however, come to the 
r, in an wished to return to Germany, but for an indefinite period of time. conclusion that the two atoms (01 
y of the the ties to his adopted land increased “Despite the vast field of science the molecule) of nitrogen, Nv, they 


e writes: which lay open to investigation, 
Griess was more interested in his 
research into the formation of dye- 
stuffs and explosives and it is a 


contain must be considered as 
equivalent to two atoms of hydro- 
gen; and it is in accordance with 
this view that the names of the 


in number as the years passed, and 
so he never went back for more than 
short visits. Herein are inserted oc- 
casionally quotes from the writings 


with the 
ianks for 
th which 


isted me of TS Bremner, former chief chemist ae of regret that he devoted new compounds have been framed” 
7 experi- } at Allsopp’s. About the time Griess most of his spare time from routine (19). 
us-bases. became head chemist a new lab- work “ investigations which did The first recorded use of “diazo” 
spirit in oratory was opened. little or nothing to increase the was in 1859 (11). About diazos he 
eee 2 mit ; knowledge of the subtleness and | he 
It was divided into several de- mysteries of heer stated: 
rout the oartments—Griess’s private study m “i : “With regard to the chemical 
inquiry De ee ee “ hilos ; ood The laboratory, be it clearly aye na Te gg ae ne 
ar ae a specimen room, a ‘philosophica understood, takes no part in the nature of these bodies, may men 
apparatus’ room and an experiment actual brewing process and _ its tion generally that they are capable 
room. One of the instruments function remains very much as it of combining with acids and bases, 
not only possessed by Bottinger and be- was at the beginning of the century. but that their basic character pre- 
-ontinued queathed to Griess was an anti- Then. an editorial in the Journal ponderates. They are remarkable 
to diazo quated Soleil polariscope, which of the Institute of Brewing stated: for the great variety of compounds 
time to | was one of the first instruments of ‘It must be clearly borne in mind which they produce, such as is not 
ee its kind to be used in this country. that the chemist’s work in a brew- met per por any other eee of 
a. The instrument was loaned in 1867 ery — be vee ens Tage oo" dad of organic chemistry 
d to col- to Cornelius O’Sullivan for use in ae te cars ot ee on vii ‘ a ae aie a oe ee 
lags * his important work on sugars. antagonistic to that of the brewery e great number o experiments 
ter eac staff, from which it is evident that that he performed are a_ lasting 
“By this time Griess had devel- the most advantageous results are tribute to him. Sometimes his inter- 
e€ was a oped a great deal of routine work only to be expected when both pretations of his experiments have 
that All- including water analysis, yeast ex- departments work together in the been criticized but never his inge- 
uine. This aminations, test samples of every closest harmony and cooperation. nuity, technique and analysis. 
Hofmann brew, barley and malt analysis and The day is far distant when brew- The formation of diazos may be 
upon to so on. It is also apparent from the ing will become in the strict sense simply considered to proceed accord- 
was that literature of the era that Griess a chemical industry” (5). ing to the equation: 
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Cs:HsNH: + NaNO; + 2HCl-—— 

C:cHs — N+ = NCI- + 2H:0 + NaCl 
This represents the formation of 
benzene diazonium chloride. In prac- 
tice, hydrochloric and sulfuric acids 
are used. However, due to the 
method used by Griess, his diazo 
compounds were usually the diazo- 
nium nitrates. 


EXPLOSIVES It did not take 
Griess long to learn that these com- 
pounds “in the free state are remark- 
able for their instability” (19). Of 
benzene diazonium nitrate he wrote: 





“Heated even below 100° C, they 
explode with unparalleled violence, 
far surpassing that of fulminating 
mercury or iodide of nitrogen. 
About a gramme of this substance 
causes by its explosion a concussion 
like that produced by firing a 
pistol. The destructive action of 
such an explosion is likewise ex- 
treme. Iron slabs of several lines in 
thickness were found smashed to 
atoms when a_ somewhat larger 
quantity was exploded upon them. 
Friction, pressure, and concussion 
also cause it to explode. The small- 
est particles of this substance, 
accidentally dropped upon the floor 
of a room; when trodden upon 
when dry, gave rise to a series of 
explosions attended with flashes of 
light” (20). 


There is the story that, on one 
occasion, Griess was on a visit to 
Heidelburg and was invited by Pro- 
fessor Bunsen (of Burner fame) to 
lecture to his students on the explo- 
sive properties of the self-same 
substance. Believing in the value 
of practical demonstration, Griess 
placed a small quantity of the sub- 
stance on an anvil and invited the 
professor to explode it by striking 
it with a hammer. Bunsen evidently 
thought the amount was too small 
and when Griess was not looking, he 
added some more so that, when he 
did explode the compound, the vio- 
lence of the reaction was such that 
the laboratory windows were blown 
out, the professor was flung to the 
ground, there was a dent in the anvil 
where the explosive had lain and in 
the professor’s hand was left the shaft 
of a hammer and a hole in the ceiling 
indicated where the rest of the ham- 
mer had gone! (5). It is not surpris- 
ing that the first diazo compound 
ever prepared—diazo dinitro phenol 
—is still used as a percussing agent 
for explosives. 


FIRST AZO DYES————The re- 
actions of diazo compounds are many 
and varied providing an elegant way 
to replace an amine group by such 
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Figure 4 
Griess’s laboratory at Allsopp 


Noted Breweries of Great Britain and Ireland” 


Vol I) 


(From Barnard-—‘*The 


groups as the hydroxy, cyano, nitro; 
and by such elements as hydrogen, 
the halides, and metals. Time has 
shown, however, the most important 
reaction is the combination of the 
diazo compound with suitable cou- 
pling components to yield azo com- 
pounds. The equation for the first 
coupling follows: 

C:HsN:NO; + CyWHyNH, > 

G:H;N = NC»H.NH: + HNO 
Peter Griess reported, in 1864, his 
first azo dye, 4-phenylazo-1-naph- 
thylamine (Diazobenzol-amido naph- 
tol). It was obtained first as the 
nitrate of which he wrote: 


“It is one of the finest bodies of 
which chemistry can boast. It crys- 
tallizes in well-defined prisms, 
which by reflected light are of a 
magnificent grass-green colour, but 
ruby-red by transmitted light.” 

About the free base he wrote: 

“It crystallizes in very brilliant 
ruby-red prisms, readily soluble in 
alcohol and ether, forming yellow 
liquids. Acids impart a_ beautiful 
violet colour to these solutions” 


(21). 


This dye is still in use and is known 
as Solvent Yellow 4 (CI 11350). 

At the same time Griess reported 
the preparation of 4-hydroxyazoben- 
zene (phenol diazo benzol). It, also, 
is still in use and known as Solvent 
Yellow 7 (CI 11800). From this ex- 
periment was also obtained the first 
disazo dye, 2,4-bisphenylazophenol 
(phenol bidiazobenzol) (23). From 
this beginning has evolved the enor- 
mous azo dyestuff industry, for it 
was not long before the practical ap- 
plication of these reactions was forth- 
coming. It has been stated that, in 
1884, in Germany alone, patent appli- 
cations were made covering about 
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9000 azo dyes (50). Naturally, only a 
few of these were ever made com- 
mercially, and fewer still were a 
commercial success. 


MANY POSSIBLE AZO DYES— 
——There are groups called “chromo- 
phores,” which impart visible color 
to the molecule; for example, the 
azo and nitro groups. Then there are 
other elements and groups of ele- 
ments called “auxochromes” which 
have less influence on shade but give 
to the molecule its dyeing and fast- 
ness properties; for example, the 
hydroxy, amino, sulfonic and carbox- 
ylic acid radicals. The judicious place- 
ment of none, one or more of these 
groups to points of attachment on 
the following nuclei can be made. 
The benzeneazobenzene nucleus has 
10 points for attachment; the ben- 
zeneazonaphthalene has 12; and the 
naphthaleneazonaphthalene has 14. 
Besides these there are other nuclei 
containing bis- and polyazo_ struc- 
tures and also heterocyclic ones. 
These combinations add up to give 
possible dyes numbered in the mil- 
lions, and one of which may have 
the optimum characteristics desired 
for a certain use. Small wonder that 
the investigations in azo dye chem- 
istry continue unabated! 


FORMATION OF AZO DYES ON 
FIBERS Griess did not invent 
the coloration of materials through 
the development of dyes in_ situ. 
However, he did discover diazo com- 
pounds and the means for coupling 
them. Attesting to the popularity of 
this type of procedure are the many 
systems which adjust for the pro- 
duction of color on all the different 
fibers. 

The early insoluble azo dyestuffs 
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Figure 5 


Griess’s laboratory as it looks today 
(Courtesy of Ind Coope & Allsopp Ltd) 


were called “ice-colors” because ice 
was required to keep the diazo solu- 
tions cold and stable. Beta naphthol 
was the early coupling component. 
The first color—Vacancein Red—was 
produced in 1880. It was made by 
impregnating vegetable fibers with 
sodium naphtholate and followed by 
an aftertreatment with diazotized 
beta naphthylamine (9). Para nitro- 
aniline Red or Para Red was the 
next and the more important. It was 
produced by Holliday & Sons and 
enjoyed a long and successful use. 
The shade of red produced by di- 
azotized para nitroaniline and beta 
naphthol had a yellowish cast. It was 
made a bluer red by the addition 
of a little Naphthol A or AR (2- 
naphthol-7-sulfonic acid) or by the 
addition of sulfonated castor oil (so- 
dium or potassium sulforicinoleate). 
The shade is well known as the red 
on childrens’ toys. 


RAPID FAST COLORS———These 
developed colors are mixtures of an- 
tidiazotates and naphtholates. Early, 
Griess had prepared alkali metal di- 
azotates. By 1866 he obtained the 
syn-(coupling) potassium benzene 
diazotate (13). The anti-(noncoup- 
ling) diazotates were discovered by 
Schraube and Schmidt (40) and by 
Bamberger (4). The latter compounds 
were formerly known as nitrosamines. 
The first commercial dye was known 
as Nitrosamine Red (sodium salt of 
para nitrodiazobenzene). There is 
still some uncertainty as to the cor- 
rent structures, but this has not pre- 
vented their use. Arthur Hantzsch 
(28) suggested that caustic alkalies 
produce stereoisomers which may be 
represented as follows: 


Or 
" 


Nad=-N N-ONa 
Syndiazotate Antidiazotate 
(coupling) (noncoupling) 
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These mixtures of antisodium diazo- 
tates and naphtholates (including the 
Naphthol AS series) are known as 
Rapid Fast Colors. They are applied 
by printing the mixture in the form 
of a paste on cotton. The diazo can 
be converted to the syn-form (coup- 
ling) and the color produced by 
steam and dilute acid. The antidi- 
azotates are more stable than the 


diazonium salts, but do tend to 
slowly decompose. 
RAPIDOGENS Rapidogens 





(insoluble azo dyes) are very stable 
mixtures of triazenes (diazoamino 
compounds of the proper amines) and 
of the Naphthol AS series (arylan- 
ilides of 2,3-hydroxy naphthoic acid). 
The mixtures do not combine in al- 
kaline solution. However, acids will 
split the diazoamino compounds into 
the active diazos so that coupling 
follows. The Rapidogens were first 
produced by the I G Farbenindustrie 
(31). They are sold as stable solu- 
tions and are used in much the same 
manner as the Rapid Fast Colors. 

The diazoamino or triazene com- 
pounds are not new. They are formed 
by the reaction of the diazo com- 
pound of a strong base with a weakly 
basic amine. 

Griess prepared the first triazene— 
diazoaminobenzene. It has the follow- 
ing formula: 


C » a C » 
Avi a 
' 


In 1864 (22), Griess made the tri- 
azene of the formula 


aa @, 


H COOH 


from diazobenzene and meta am- 
inobenzoic acid. Later, in 1877, he 
prepared the water-soluble triazene 
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Griess’s home 
(Courtesy of Ind Coope & Allsopp Ltd) 


CoHs COOH 

from diazobenzene and meta ethyl- 
aminobenzoic acid (14). The conver- 
sion of water-soluble triazenes into 
diazo compounds by acid, and some 
of the stabilizing amines were de- 
scribed by Mehner (35). Among the 
valuable stabilizing amines are sar- 
cosine, methyl taurine, and 5-sulfo- 
2-methylaminobenzoic acid (7, 34). 


GRIESS’S “FIRSTS”———In 1887, 
Peter Griess sat down and listed the 
azo dyes which he considered were 
his “firsts” (41): 

1) Benzene-azo-phenol. Disc 1861-63 
(24). 

Benzene - azo - alpha - naphthyl- 
amine. Disc 1861-63 (21). 

3) Diphenyl - disulfo - azo - alpha - 
naphthylamine sulfonic acid. The 
first known cotton dye of the 
Congo Red type. Disc 1882 (25). 
Dimethylaniline - azo - p - benzene 
sulfonic acid. (‘“Helianthine” or 
“Orange No. III’). Dise 1877 (15). 
5) B- Naphthol - azo - phenolsulfonic 
acid. First known red azo dye (26). 
Anisol-azo-B-naphthol sulfonic 
acid (“Anisol Red”) (27). 


tn 
~— 


_ 
~~ 


2) 
~ 


DYES THAT HAVE SURVIVED 
In the years that have elapsed 
since Griess made his azo dyes, many 
changes have been made. Many new 
industries are now in existence. The 
uses for color have multiplied. Now 
fuel oils are colored, pigments are 
dispersed in plastics, and the new 
synthetic fibers require dyes with 
special properties. Most of the old 
uses for color still exist. Azo dyes 
have been made or rediscovered to 
meet the need. Even some of the 
dyes made by Griess have survived 
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the passage of time and are still in 
use. The first edition of Colour In- 


lists 16 dyes with Griess as discoverer 
and an additional six more which 


ican Association of Textile Chemists 
and Colorists (49) disclosed that six 














dex (45) listed eight dyes discovered referred to his work. Not all dyes of the Griess dyes were listed, and 
by Griess alone or with others, and listed in the Colour Index are man- another seven in which he had a 
his work was referred to in 13 oth-  ufactured in the United States. There- part. Below are listed the dyes along MOF 
ers. After thirty-two years, the sec- fore, a search of the 1957 Technical with the new Colour Index numbers 
ond edition (46) has appeared. It Manual and Year Book of the Amer- (46): 
{ 
Colour Index Colour Index ACII 
Name Number Structure FOO’ 
SOLVENT YELLOW 2 11020 . < » -N=N- ¢ » -N(CH3)2 
ACII 
eo -N=N- -NH> 
SOLVENT YELLOW 4 11350 . — 
| 
| MOR 
SOLVENT YELLOW 7 11800 F C )-net- (> OH 
ACID DYE 11820 ; on C OE | ACIT 
PIGN 
FOOI 
4 
MORDANT DYE 11845 tac C » OH 
OoNn BASI! 
- | SOLV 
OCH3 HO | a 
SOLVENT RED 1 12150 . -N=N- 
FOOD RED 16 | 
ACID 
2 mn 
SOLVENT DYE 12195 | 
It is 
Griess’ 
The d 
-N=N- of thes 
MORDANT BLACK 19 12200 . servati 
ery of 
< J sequen 
NEA 
i list of 
- aie never 
ACID ORANGE 52 13025 . Na03S -N=N- -N(CH3)o aancial 
ber of 
worker 
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Colour Index Colour Index 

















Name Number Structure 
RDANT Y — 
MORDANT YELLOW 10 «14010. 1a038 C) u- Co 
ACID ORANGE 6 14270 HO 
FOOD YELLOW 8 Na03S -_ -N=N- { » OH 
ACID ORANGE 20 14600 
Na0oc 
MORDANT DYE 15505 . { )-5 2 
HO 
ACID ORANGE 12 15970 . C)-Nen- 
PIGMENT ORANGE 18 
FOOD ORANGE 1 
S02Na 
v 
NHp HoN 
BASIC BROWN 4 21010 . HoN & -N=N- -N=N- ) -NHo 
SOLVENT BROWN 12 21010B H3C CH3 
Hy 
NH HN 
ACID BLUE 85 25735 


-N=N- oe ~Nall- 
Na03S SO3Na 


It is interesting that certain of theless, the only one that was not azobenzene, it is made by rearrange- 


Griess’s dyes are still in production. employed by the dyestuff industry. ment rather than by coupling and 
The debt to Griess is not because Many of his dyes preceded or were is weak tinctorially. It was put on 
of these dyes but to his original ob- closely related to successful colors. the market in 1863 by Messrs Simp- 
servations which led to the discov- Therefore, it is interesting to com- son, Maule and Nicholson in Eng- 
ery of the diazo reaction and sub- pare some of Griess’s dyes with land where it had been discovered 
sequently of the coupling reaction. some of the early commercially val- by Frederick Field by passing a 


stream of nitrous gas into an alco- 
holic solution of aniline. The exper- 
iment was carried out at room tem- 
with 


uable dyes. 
NEAR HITS While Griess’s 
list of dyes made is impressive, he 





Para Aminoazobenzene. This com- 


never invented one that was a fi- pound, known as Aniline Yellow and _ perature and impure aniline. 
nancial success for him. Whileamem- Solvent Yellow 1 (CI 11000), is used This resulted in the formation of 
ber of that tight little group of early principally as a dye intermediate. phenols and tar, but underwent a 
workers in azo dyes, he was, none- Technically an azo compound, as is change into aminoazobenzene. The 
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product was separated, purified and 
sold as the oxalate. Its constitution 
was unknown. 


“ .. Griess having shortly before 

isolated diazo amido benzene 

(12), as it was called, wished to 

prepare a large quantity, and 

having heard of or seen some 
of Field’s compound, purchased 
some with the object of work- 
ing with it to obtain a quantity 
of diazo benzene anilide; but it 
was found to be not the sub- 
stance he had discovered but 
the isomeric aminoazobenzene. 

Griess first made an analysis of 

Field’s substance and showed 

how it was related to his own 

product, and Kekule afterwards 
pointed out how the change 

came about” (8). 

If Griess had stirred his diazo- 
eminobenzene in hot dilute hydro- 
chloric acid, the aminoazobenzene 
hydrochloride would have precipi- 
tated. 


Bismark Brown. This dye, also 
known as Manchester Brown and 
Basic Brown 1 (CI 21000) was dis- 
covered by Dr C A Martius in 1863. 
It has enjoyed extensive use though 
now mostly confined to coloring 


paper. 


NH» 


Ho 


-N=N- C NH2 


Griess also prepared this color in 
1878 (17). He is, however, given 
priority for Orange I made in 1876. 
Roussin also made this dye. It dif- 
fers from II in that it is made from 
alpha naphthol, and its shade is not 
as_ bright. 


Fast Red A. Dr Heinrich Caro of 
BASF in 1877 discovered the first 
red azo dye which enjoyed commer- 
cial success. The same dye was dis- 


covered independently by Roussin. 
The dye is still manufactured in 
large volume. 
HO 
-N=N- 


Na03S- 


Fast Red A (Acid Red 88, C/ 15620) 


However, the discovery of the first 
red azo dye was claimed by Griess 
for his Beta Naphthol-azo-phenol 
sulfonic acid (26). 


Congo Red. The first successful 
direct cotton dye was patented and 
manufactured by AGFA in 1884. 
There still is a mystery as to who 


N 4 


Bismark Brown (C / Basic Brown 1) 


This dye was prepared by the ac- 
tion of nitrous acid on meta phenyl- 
enediamine (benzene-1,3-diamine). 
Thereupon both diazotization and 
coupling took place at about the 
same time. 

Peter Griess reported the prepa- 
ration of the red shade, Bismark 
Brown R (Basic Brown 4, CI 21010) 
by the use of meta _ toluyldiamine 
(toluene-2,4-diamine) (16). This dye 
is used in the same way as the orig- 
inal Bismark Brown but has never 
quite enjoyed the same popularity. 


Orange II. This dye is attributed 
to Roussin in 1876 and was manu- 
factured at the Poirrer Color works 
near Paris. It was one of the first 
wool dyes. It is now used princi- 
pally to prepare the important Per- 
sian Orange pigments. 


HO 


Orange II (Acid Orange 7, C/ 15510; 
Pigment Orange 17, C/ 15510) 
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was “Paul Bottiger” listed on the 
patent as the inventor. The color 
was named “Congo” in honor of the 
Congo Conference which met in con- 
nection with the recognition of the 
Congo Free State. It had a large 
sale in the oriental countries. Since 
it is the well known “indicator” for 
mineral acids, it must be assumed 
that the atmosphere in those coun- 


The above examples explain why 
Griess was often close, but not close 
enough, to commercial success. He 
was the original example of the 
difficulties which beset anyone out- 
side of the dye industry from mak- 
ing a valuable dye. In the dye 
plant, the chemist can more quickly 
evaluate the dye compounds and set 
about to modify the structures in 
an attempt to prepare the dye with 
the desired properties. 


ANALYSES BY RUDOLF 
SCHMITT ———— Griess’s investiga- 
tions produced many new compounds 
with the result that his means for 
analysis were taxed. At times he would 
send a package of samples for anal- 
ysis to his boyhood and university 
friend, Dr Rudolf Schmitt, of the 
University in Dresden. It is reliably 
reported that these shipments were 
invariably accompanied by kegs of 
Allsopp’s finest Pale Ale. (6). 


FRIENDS ARE SUCCESSES——— 
His friends and co-authors of papers 
with him were better able to come 
up with important dyes. For example, 
Dr Heinrich Caro very early came 
up with Chrysoidine and Induline 
from aminoazobenzene. He returned 
to Germany to develop the dye in- 
dustry as director of Badische Ani- 
lin- & Soda Fabrik AG. He was 
also the first to commercialize the 
manufacture of alizarine. Then there 
was Dr C A Martius, who early 
came up with Bismarck Brown and 
Martius Yellow. He also returned 
to Germany to become joint founder 
of the AGFA. Another friend and co- 
author on benzidine and benzidine 
sulfone-sulfonic acids was Dr Carl 
Duisberg, who returned to Germany 
to marry a daughter of Professor 
Friedrich Bayer and to head up 
the research at the Bayer Company. 
Finally, after the big three were 
combined to form the I G Farben- 
industrie A G, Dr Duisberg served 


tries is on the alkaline side. as its president. 
NH» NH> 
“uai-€ )—X_) -N=N- 
S0,Na SO. 
3 S03Na 


Congo Red (Direct Red 28 


Actually, Griess had prepared and 
patented (25) by 1884 the first known 
cotton dye, diphenyl - disulfo - azo- 
alpha - naphthylamine sulfonic acid. 
If he had used benzidine without 
going to the trouble to sulfonate it, 
then Congo Red would have been 
Griess’s. 
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EXTENT OF WRITINGS 
Peter Griess was always active in 
his researches with the result that 
his papers covered many fields of 
organic chemistry and were pub- 
lished in several English and Con- 


(concluded on page 562) 
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HENRY E MILLSON WINS 
OLNEY MEDAL FOR 1958 


ENRY E MILLSON, American 

Cyanamid Co, a leader and pio- 
neer in the field of textile chemistry 
for over thirty years, has been chosen 
to receive the fifteenth annual Olney 
Award for outstanding contributions 
to his field. Presentation of the Award 
will be made in Chicago on October 
31 by AATCC President George O 
Linberg, and by William H Bowman, 
general manager of the Organic 
Chemicals Division, American Cyan- 
amid Company. 

The Olney Award is given each 
year by the AATCC to any citizen of 
the United States for outstanding 
uchievement in the field of textile 
chemistry, including the development 
of chemical agents or processes used 
in the manufacture of textiles or 
methods for their evaluation. 

Mr Millson joined the Caleco Chem- 
ical Division of Cyanamid in 1937. 
Author and coauthor of some fifty 
technical papers on dyeing and re- 
lated subjects, he is perhaps best 
known for the invention and develop- 
ment of the Microdyeoscope. The 
Microdyeoscope is a_ testing and 
evaluating apparatus, which made 


possible for the first time a visual 
observation of the action of dyes on 
textiles. His paper on the Microdyeo- 
scope won for Mr Millson the Amer- 
ican Dyestuff Reporter Award in 1955. 

All his life a pioneer and student, 





COUNCIL 

Sept 19 (Charlotte, NC); October 30 (Conrad 
Hilton Hotel, Chicago, Ill); May 1959 (Mont- 
real, Canada) " 


NATIONAL CONVENTIONS 


Oct 30-Nov 1, 1958 (Hotel Conrad Hilton, 
Chicago) ; Oct 8-10, 1959 (Sheraton Park and 
Shoreham Hotels. Washington, DC); Oct 6-8, 
1960 (Sheraton Hotel, Philadelphia, Pa); Sep- 
tember 28-30, 1961 (Buffalo, NY); 1962 
(Southern Region) 


DELAWARE VALLEY SECTION 





Henry E Millson 


particularly in the field of wool, Mr 
Millson is looking ahead to the fu- 
ture. “The years to come are far from 
a closed field in textile chemistry,” 
Mr Millson said. “There will always 
be new approaches. New fibers, new 
fabrics, new dyes, and new uses are 
constantly calling for new methods. 
Man-made and natural fibers are be- 
ing blended in endless formulations. 
This very day there are forces which 
are calling for new inventiveness, new 
research. The expert dyer of ten 
years ago is no longer an expert un- 
less he has kept learning, kept moving 
ahead. And the field in the future will 
broaden and grow beyond our 
dreams.” 


AATCC Calendar 


NIAGARA FRONTIER SECTION 


Sept 26 (Niagara Falls, Ont); Oct 24 (joint 
meeting with CATCC at St Catherines, Ont) ; 
Dec 5 (Buffalo, NY); Feb 20 (Niagara Falls, 
Ont); April 4 (Hamilton, Ont—joint meeting 
with CATCC) 


NORTHERN NEW ENGLAND SECTION 


Sept 12 (Outing—Wachusett Country Club, 
West Boylston, Mass); Oct 17 (QM Research 
& Development Ctr, Natick, Mass); Dec.i5 
(Hotel Vendome, Boston, Mass); Jan.-16 
(Colonial Club, Lynnfield, Mass) ‘ oe 





Employment Register 





This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the secre- 
tary. 


58-14 
Education: Graduate, Philadelphia 
Textile Institute. 


Experience: 25 years in all phases 
of woolen operation; experienced in 
color matching and color develop- 
ment on stock and piece goods, 
microscopy, water treatment relating 
to sewage and waste disposal opera- 
tions, bleachings, quality control 
methods including materials, dye- 
stuffs and chemicals. Familiar with 
all types of treatment concerning 
wool and hair fiber. Administrative 
ability. 


Location desired: Northern area 
preferred. 


Position desired: Plant chemist or 
technical superintendent. 


RHODE ISLAND SECTION 


Sept 26 (Management Night — Warwick 
Country Club); Oct 23 (Providence Engineer- 
ing Society); Dec 4 (Annual Meeting—John- 
son’s Hummocks Grille, Providence) 


SOUTH CENTRAL SECTION 
Sept 13 (Hotel Patten, Chattanooga, Tenn) 


SOUTHEASTERN SECTION 


Sept 13 (Ida Cason Callaway Gardens, Chip- 
ley, Ga); Dec 6 (Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 
Sept 26 (Hartford, Conn); Oct 24 (Annual 





Sept 12 (Wilmington Meeting), Oct 17, PIEDMONT SECTION P ? Meeting—Rapp’s Restaurant, Shelton, Conn; 
Dec 5 Sept 19-20 (Hotel Charlotte, Charlotte, .NC) Dec 5 (Rapp’s Restaurant, Shelton, Conn) 
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Contribution——— 





EMULSIONS IN TEXTILE TECHNOLOGY* 


INTRODUCTION 


HE various steps in textile proc- 
essing have been tabulated as fol- 
lows (14): 

1) Carding and combing* 

2) Spinning and throwing* 

3) Weaving or knitting* 

4) Scouring or other cleaning op- 

erations 
a) Scouring of wool*, 
and synthetic fibers 
b) Carbonizing and milling of 
wool 
c) Degumming of silk 
5) Bleaching 
6) Miscellaneous treatments 
a) Mercerization of cotton 
b) Creping 
c) Heat setting of nylon 
d) Antistatic treatments* 

7) Dyeing and printing* 

8) Finishing* 

I have indicated by means of an 
asterisk those steps in which, to some 
extent, at least, emulsions of one sort 
or another find application. It should 
be obvious that an understanding of 
emulsion technology is vital for the 
worker in the field of textile techno- 
logy. I shall return to this classifica- 
and attempt to describe the use and 
formulation of the emulsion types 
which are used in the various steps, 
but first I propose to discuss those 
factors which lead to the desired sta- 
bility (or instability) in emulsions 
systems, and say a few words on the 
problems of the practical production 
of emulsions. 


EMULSION STABILITY 


DEFINITION OF EMULSION: 
The writer has defined an emulsion 
as (1): “. . . a heterogeneous sys- 
tem, consisting of at least one im- 
miscible liquid intimately dispersed 
in another in the form of droplets, 
whose diameter, in general, ex- 
ceeds 0.1p. Such systems possess a 
minimal stability, which may be 
accentuated by such additives as 
surface-active agents, finely divid- 
ed solids, etc.” 


cotton, 





*Presented March 17, 1958 at the Philadelphia 
Textile Institute as the third lecture in the series 
on “Colloids and Emulsions” sponsored by the 
Delaware Valley Section’s Educational Committee. 
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Technical Center 
Atlas Powder Co 
Wilmington, Del 


The author introduces his subject by dis- 
cussing the fields of application of emul- 
sions in textile technology, following which 
he covers the subjects of emulsion stability, 
emulsion instability, emulsifying agents, 
production of emulsions, and emulsions for 
textiles. 


TERMINOLOGY OF EMULSIONS 
In the two-phase system which 
constitutes an emulsion, the phase 
which is dispersed in the form of 
droplets is called the disperse, dis- 
continuous, or internal phase. The 
other phase, forming as it were the 
matrix of the emulsion, is called the 
continuous, or external phase. Since 
the phases of the usual emulsion are 
oil (using the word “oil” in possibly 
the loosest sense) and water, emul- 
sions are classified as being either oil- 
in-water (O/W) or water-in-oil 
(W/O), depending on which of these 
is internal, and which the external, 
phase. Oil-in-water emulsions seem 
to be most useful in textile applica- 
tions, but the opposite type is by no 
means excluded from consideration. 

Although a dispersion of oil in wa- 
ter can be made which will remain 
stable for anything from a few sec- 
onds to several days, the stability of 
emulsions is enhanced by the addi- 
tion of surface-active compounds. 
Such materials have the property of 
concentrating at the surface of their 
solutions, or at the interface between 
such solutions and a liquid immiscible 
with it. From this property arises the 
designation “surface-active.” Associ- 
ated with this surface concentration 
is the well-known depression of the 
surface or interfacial tension. Figures 
1 and 2, adapted from Fischer and 








. TABLE I 


Surface and interfacial tensions 
for a number of surface-active 
compounds (one percent) 


Interfacial 


Surface tension (vs 

Compound tension mineral oil) 
Span 20 28 |e eS 
Span 60 46 11 
Span 80 30 3.5 
Tween 20 36 6 
Tween 60 43 9 
Tween 80 41 10 
Sodium oleate 27 
Water 72.3 
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Gans (8), show the range of values 
for these properties observed for 
most surface-active compounds. Ta- 
ble I gives a few numerical values 
(for one percent solutions), as a basis 
for comparision. 


SURFACE - ACTIVE COM- 
POUNDS AS STABILIZERS 
Now how does the presence of these 
compounds increase the stability of 
an emulsion? A most obvious basis is 
the improved thermodynamic stabil- 
ity supplied by the lowering of the 
interfacial tension. A simple calcula- 
tion will serve to illustrate this. 

The interfacial tension between 
olive oil and water is 22.9 dynes/cm. 
If we choose to emulsify 10 cubic cen- 
timeters of this oil in such a way that 
the droplets will have a radius of 0.1p, 
each droplet will have a volume of 





V = 4/3(xr*) 
4.189 x 107° p® 


= 4.189 x 10°" cm’ 


Since the original volume of the oil 
was 10 cubic centimeters, we may 
readily calculate the number of drop- 
lets n formed by the emulsification 


10 


~ 4.189 x 107% 
= 2.387 x 10" droplets. 


n 


The actual surface area of each drop- 
let is calculated as 
4nr* 


12.57 x 10°? ,? 
1.257 x 10°° cm’. 


a 


The total interfacial area is then ob- 
tained from the product of n and a 


A=nxa 
= 300 sq m. 
Now, as can be seen, this is a very 
large area, and since this area must 
be created against the interfacial 
forces which tend to reduce the inter- 
face to a minimum, the work of emul- 
sification is equal to 


W = 6; As 
where §, is the interfacial tension 
and As is the increase in surface 


area (which for all practical purposes 
is the same as A). Thus, in the case 
considered here, the work of emulsi- 
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we may The range of surface tensions found in solutions of The range of interfacial tensions found in solutions 
of drop- most surface-active compounds of most surface-active compounds 
. | (Courtesy: Reinhold Publishing Corp) (Courtesy: Reinhold Publishing Corp) 
sification 
| fication of 10 cc of olive oil would be on the one hand, certain emulsion Not only must we consider the pos- 
systems are known which are quite sibility of a physical barrier to the 
lets. | W = 22.9 x 3.00 x 10° unstable in spite of a low interfacial coalescence of the oil droplets, but of 
= 6.87 x 10‘ ergs : ‘ eee r 
ch drop- = 1.64 g-cal. tension, while on the other hand, a much more significant electrical one. 
emulsions stabilized by finely-divided Not only do the molecules of the 
Going to a more practical situation, if solids or gums exist in spite of the surface-active compound concentrate 
we expect to emulsify 100 pounds of fact that the interfacial tension must in the interface between the oil and 
this olive oil to the same degree of be rather high. water phases; they are also “orient- 
5 , dispersion, it is going to require about Actually, of course, an emulsion’ ed.” In other words, the molecule sits 
then ob- 8.0 kilogram-calories, or, in other will be stable as long as the droplets in the interface in such a way that its 
mn and a words, the potential energy of the which make it up are incapable of oil-soluble portion is dissolved in the 
system is increased by that amount, coalescing. Now it is a reasonable aqueous phase. For example, in the 
| and the system is just that much more presumption that the emulsions sta- case of a soap, ie, the sodium salt of 
unstable. bilized by solids and gums are stable a long-chain fatty acid, the hydrocar- 
S a very However, the presence of perhaps because these materials collect in the bon “tail” of the molecule is found in 
rea must two percent of some soap might easily interface and form an actual physical the oil phase, while the water-soluble 
iterfacial reduce the interfacial tension to ‘as barrier to coalescence. This, of course, carboxylic head is in the aqueous 
he inter- } little as two dynes/cm, in which case suggests that the surface-active phase. Since this is the ionizable por- 
ofemul- | the work of emulsification is reduced agents, which also concentrate in the _ tion of the molecule, and it is in water, 
to only 0.75 kg/cal, and the stability interface, serve the same purpose. a medium favorable to ionization, 
of the system enhanced to that ex- This is apparently confirmed by the what is actually projecting into the 
: tent. fact that emulsions stabilized by cer- aqueous phase is a negative carboxyl 
tension Now this sort of calculation is very tain mixed emulsifiers, known from _ ion. Thus, for an oil-in-water emul- 
surface simple and attractive, and there is other types of measurements to form _ sion stabilized by a soap, the situation 
purposes no doubt that a low interfacial ten- rigid surface films, apparently are at the droplet-water interface is much 
the case sion is important. However, this can- more stable. But again, this is far too as indicated in Figure 3. The negative 
f emulsi- not possibly be the whole story, since, simple. carboxylic ions “stud” the surface of 
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Figure 3 
Idealized representation of the electrical double layer 
at an oil-water interface 


(Courtesy: Reinhold 
the oil droplet, while the positive so- 
dium ions (in accordance with mod- 
ern theories) form an atmosphere 
around the negatively charged sur- 
face of the oil droplet. Such an ar- 
rangement is called a Helmholtz dou- 
ble layer. Obviously, the presence of 
the charges on the oil droplet results 
in strong electrical repulsion when 
two droplets approach, and thus re- 
presents a powerful barrier to coales- 
cence. 

The charge distribution is not as 
simple as this figure makes it appear; 
the total theory is extremely complex 
and by no means complete at the 
present time (2); but the principle 
features are as indicated. 

It should be pointed out that the 
origin of the charge is easily explain- 
ed for ionic surface-active materials. 
Whether any charge exists, and if so, 
how it arises, in emulsions stabilized 
by nonionics is still a very open ques- 
tion. 

From the foregoing it appears that 
stabilizers, surface-active or not, may 
stabilize an emulsion by one of three 
mechanisms: 

1) Lowering of interfacial tension 

2) Formation of a strong interfa- 

cial film, acting as a physical bar 
to coalescence 

3) Formation of a Helmholtz double 

layer, acting as an electrically 
repulsive bar to coalescence. 

Now, which of these mechanisms is 
actually operative in an actual emul- 
sion? The answer is, of course, that 
they all are, to a greater or smaller 
extent, depending upon the particular 
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emulsion, and each of them must be 
considered in the attempt to formu- 
late a stable emulsion. 

I have not yet discussed the way in 
which the particular emulsifying 
agent, surface-active* or otherwise, 
may affect the type of emulsion one 
gets, ie, whether O/W or W/O. 
There are numerous theories to ex- 
plain these phenomena, some of them 
(again!) deceptively simple; others 
quite complex. I shall not discuss this 
matter in any detail, but a little later 
I shall return to this point, and show 
you how the type of emulsion can be 
predicted from a knowledge of the 
emulsifying agent. 

Nor do I wish to spend a great deal 
of time discussing the various mani- 
festations of emulsion instability, 
since the fact is that most of the 
emulsions used in textile applications 
do not require a very high order of 
stability, being measured in days 
rather than in the months or years 
required for food or cosmetic emul- 
sions. However, a few words on this 
subject are in order. 


INSTABILITY 
OF EMULSIONS 


Emulsion instability may manifest 
itself in three ways: 

1) Creaming 

2) Inversion 

3) Demulsification. 


CREAMING In the first of 
these, creaming, what occurs is actu- 
ally separation into two emulsions, 
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one of which is richer in the internal 
phase, the other, poorer, than the 
original emulsion. A typical example 
of this is the separation of cream 
from unhomogenized milk; in fact, the 
phenomenon takes its name from this 
particular case. The usual situation is 
as in the case of cream; that is, the 
richer emulsion is the one which rises 
to the top. This is known as “upwards 
creaming.” In certain cases, however, 
creaming can occur in the opposite 
direction, and is then referred to as 
“downwards creaming.” 

The speed with which creaming 
takes place is governed by Stoke’s 
law: 


_ Qgr? (di — de) 
u= 9n 


where u is rate at which a given 
particle will rise to the surface (or 
fall to the bottom), r is the radius of 
the droplet, d, the density of the 
droplet of internal phases, d, and 7 
the density and viscosity of the ex- 
ternal phase, respectively, and g is the 
acceleration due to gravity. A more 
complicated form of this equation is 
required to describe mass creaming 
of the emulsion as a whole (3), but 
this form suffices to show the factors 
controlling creaming. 

As can be seen, low rates of cream- 
ing are favored by a small droplet 
radius, high viscosity, and a small 
difference in phase densities. To a 
large extent, these factors are under 
the control of the formulator of the 
emulsion, and a proper choice of con- 
ditions and materials can reduce or 
completely remove this type of in- 
stability. 


INVERSION The second type 
of instability, inversion, takes place 
when, for example, an initially oil-in- 
water emulsion suddenly is trans- 
formed into a water-in-oil emulsion. 
There are occasions when this is actu- 
ally desirable, and considerable study 
has been devoted to elucidating the 
mechanism of the process. Unfor- 
tunately, this is far from a well-un- 
derstood phenomenon in spite of the 
work done on it, and, since its appli- 
cations in the textile field are at best 
limited, it will suffice to say that it 
can be affected by such diverse fac- 
tors as the ratio of the phases, agita- 
tion, type and concentration of the 
emulsifier, etc. 








DEMULSIFICATION Turn- 
ing now to the final form of instabil- 
ity, complete demulsification, this cor- 
responds to a totally unstable emul- 
sion. In ordinary circumstances, an 
unstable emulsion is desirable, but 
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sometimes the degree of stability may 
be usefully controlled. For example, 
it is conceivable that a yarn-lubri- 
cating emulsion might be considerably 
more effective if it could be made to 
break a certain time after application. 
Indeed, in the case of the emulsions 
which arise in wool scouring, an un- 
stable emulsion is required in order 
that the wool grease can be separated 
for further refining. 


EMULSIFYING AGENTS 


Let us turn to some more practical 
considerations. Namely, given a par- 
ticular emulsion system, how may 
the most effective emulsifying agent 
be chosen? I shall restrict my remarks 
to the choice of surface-active agents, 
since the great majority of textile 
emulsions are stabilized by these ma- 
terials. 

There are a large number of ways 
in which this problem might be ap- 
proached, but an extremely useful 
and simple one is through the HLB 
method. The letters HLB stand for 
hydrophile-lipophile balance and re- 
fer to the contributions made to the 
total surface activity of the molecule 
by the water-soluble (hydrophilic) 
and oil-soluble (lipophilic) portions of 
the molecule. The HLB of a surface- 
active molecule is measured on an 
arbitrary numerical scale, and it has 
been found that a particular emulsion 
system will require an emulsifying 
agent of a particular HLB in order to 
achieve maximum stability. 

Further, it has been found that the 
HLB’s of the individual agents are 
algebraically additive, so that a blend 
of emulsifiers can be used to obtain 
the optimum HLB for a particular 
emulsion. To make this clearer, some 
numerical examples are in order. Ta- 
ble II gives the HLB values for an 
arbitrary list of common emulsifiers; 
more extensive lists are available 
(10). Table III lists the broad ranges 
of applications for which given HLB’s 
are suitable, and Table IV refines this 
a bit further in terms of a particular 
choice of phases. 

Let us take a numerical example. 
Suppose that we wish to make an 
O/W emulsion of light mineral oil. 
Reference to Table IV shows us that 
an HLB of 10 is required. If, for ex- 
ample, we choose to use Tween 20 
and Span 20 as our emulsifying 
agents, a simple calculation shows 
that we shall have to use 17 percent 
of the former and 83 percent of the 
latter to achieve the desired result, 
ie, 


HLB 


0.17 x 16.7x0.83 x 8.6 
2.8 + 7.2 = 10.0 
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TABLE Il 


HLB numbers for some common 
emulsifiers 


Emulsifier HLB number 


Potassium oleate 20.0 
Sodium oleate 18.0 
Myrj 53 17.9 
Tween 20 16.7 
Emulphor ON-870 15.4 
Tween 60 14.9 
Renex 20 13.5 
Triethanolamine oleate 12.0 
PEG 400 monostearate 11.6 
Span 20 8.6 
Glaurin 6.5 
Emcol DM-50 5.6 
Span 80 4.3 
Oleic acid approx 1 


TABLE Ill 


HLB ranges and their application 


Range Application 
3-6 W/O emulsifier 
7-9 wetting agent 
8-18 O/W emulsifier 

13-15 detergent 

15-18 solubilizer 


TABLE IV 


HLB values required to emulsify 
various oil phases 


o/wWw 

Oil phase material Emulsion Emulsion 
Acid, stearic — 17 
Alcohol, cetyl - 13 
Kerosene — 12.5 
Lanolin, anhydrous 8 15 
Oil 

mineral, heavy a 10.5 

mineral, light 4 10 

silicone — 10.5 
Petroleum 4 10.5 
Wax 

beeswax 5 10-16 

candelilla _— 14.5 

carnauba _— 14.5 

microcrystalline - 9.5 

paraffin 4 9 


This mixture would then be a satis- 
factory emulsifying agent for the sys- 
tem. 

It should be pointed out, by the 
way, that the required HLB for a 
particular system is algebraically ad- 
ditive in the same way. Thus, if two 
oil phases are mixed, the required 
HLB for the system will be the alge- 
braic sum of that required for the 
individual phases. 

A few words of caution are in or- 
der, however. For one thing, it is ob- 
vious that a proper choice of a large 
number of pairs of emulsifying agents 
would result in a mixture with the 
same required HLB. However, it 
would be too much to expect that all 
the emulsions so made would be 
equally stable. Thus, the fact that a 
given choice of emulsifiers gives the 
right HLB, and, indeed, results in a 
stable emulsion, does not necessarily 
mean that the most stable emulsion 
possible has been produced. 

Secondly, the HLB method tells us 
nothing about the concentration of 
emulsifying agent which will be re- 
quired. This will depend on a number 
of factors, such as the concentration 
of the internal phase, the fineness of 
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the dispersion, and the particular 
choice of emulsifying agent. 

A number of other methods of clas- 
sifying surface-active agents accord- 
ing to their hydrophile-lipophile char- 
acter have been discussed, but the 
differences between these the HLB 
method are largely one of degree (4). 


PRODUCTION OF 
EMULSIONS 


Let us now briefly consider the 
actual processes involved in making 
an emulsion. There are two principal 
factors involved: 

1) Manipulation of materials 

2) The mixing step. 

Under manipulation of materials we 
are to understand such matters as the 
mode of addition of emulsifier, mode 
of addition of phases, rates of addi- 
tion, and so forth. These matters have 
been discussed extensively, and it 
would perhaps serve no useful pur- 
pose to treat of it here, since the emul- 
sions used in textile applications do 
not appear to offer much difficulty 
from this point of view. 





TYPES OF EMULSATORS 
Turning to the mixing step, this is 
perhaps worth a little more attention. 
In order to avoid confusion with 
chemical emulsifiers, I have suggested 
that mechanical devices used to bring 
about emulsification should be called 
emulsators. Emulsators can be divid- 
ed into four classes (5): 

1) Simple mixers 

2) Homogenizers 

3) Colloid mills 

4) Ultrasonic devices. 

Simple mixers may be of various 
types, ranging from high-powered 
propeller shaft stirrers immersed in 
a small tank or drum to large self- 
contained units with propellor or pad- 
dle systems. Such units may be jack- 
eted so that steam or refrigerants can 
be circulated for temperature control. 

In homogenizers, the liquids to be 
emulsified are forced through a small 
orifice under high pressure. A pro- 
duction homogenizer will consist of a 
pump to produce the required pres- 
sure of 1000-5000 psi, and a spring- 
loaded valve which constitutes the 
orifice. In some units, more than one 
stage of homogenization is possible by 
the use of two orifice valves arranged 
in tandem, the pressure drop through 
the second valve being, of course, 
somewhat lower than that through 
the first. 

In the colloid mill, the liquids are 
sheared by passing through a narrow 
clearance between two discs, one fixed 
(the stator) and one rotating at a 
very high speed (the rotor). Great 
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variability in performance is possible 
since the clearances, speed, and sur- 
face characteristics of the stator-rotor 
combination can be varied at will. 

Finally, we come to_ ultrasonic 
emulsification, emulsification carried 
out by the use of sound vibrations 
which are much beyond the audible 
limit. Such vibrations may be pro- 
duced by piezoelectric or magneto- 
striction effects, but emulsators based 
on such generators have found only 
a limited usefulness. On the other 
hand, a more recent type, known as 
a liquid or Pohlmann whistle, seems 
to offer more promise. In this device 
the liquid is pumped at a high rate 
past a specially mounted blade, which 
is thus set into ultrasonic vibration at 
a frequency dictated by its physical 
constants. Thus, this ultrasonic emul- 
sator can be operated continuously 
and with apparently a high degree of 
efficiency. 


POWER REQUIREMENTS——It 
may be of interest to indicate the 
power requirements for emulsifica- 
tion. We have previously shown that 
the emulsification of one hundred 
pounds of olive oil, in the presence of 
a good emulsifying agent, would re- 
quire the introduction of 0.75 kg-cal 
into the system. If this is to be done 
in a reasonable time, say five min- 
utes, 0.14 horsepower would be 
required. 

This is a not unreasonable power 
requirement. However, we have not 
taken into account the work which 
must be done against the internal 
friction of the system, power losses, 
etc. In actual practice, emulsators of 
all types range in power ratings from 
about 5 to 50 hp, although even more 
powerful units have been constructed 
for special applications. 

If one is concerned solely with out- 
put, the power requirements for the 
various types of emulsators increase 
in the order (11): 

1) Propellor stirrers 

2) Turbine stirrers 

3) Homogenizers 

4) Colloid mills. 

This, however, says nothing about the 
relative fineness of the emulsions 
produced, and when this factor is 
taken into account, the favorable 
power requirements of one type of 
instrument over another may prove 
illusory. 


EMULSIONS 
FOR TEXTILES 


We turn now to some practical as- 
pects of emulsions for the particular 
field of textiles. For obvious reasons, 
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I can present little that is new to you, 
but perhaps a slightly different view- 
point is valuable. 


LUBRICANT EMULSIONS A 
principal use for emulsions in textile 
technology would appear to be in the 
application of lubricating materials. 
Lubrication is necessary in many steps 
of textile processing, finding applica- 
tion in, for example, carding and 
combing, coning and throwing, knit- 
ting, and so forth. The particular steps 
in which this is necessary varies 
with the fiber under consideration, 
and the lubricant will also vary some- 
what. However, any lubricant chosen 
should combine a high lubricity, anti- 
static properties, lack of corrosive- 
ness, and resistance to oxidation and 
resinification. Obviously, no one sub- 
stance fits this description, and for 
many applications we are faced with 
the necessity of emulsifying a fairly 
complex system. Fortunately, some 
of these properties can be imparted 
by the emulsifying agent. 

Among the oils used are a large 
number of materials of vegeable ori- 
gin; thus, olive oil is used for wool, as 
well as lard oil, mineral oil, peanut oil, 
mineral oil sulfonates, neatsfoot oil, 
coconut oil, and hydrogenated sul- 
fated soybean oil. SuMated vegetable 
oils and mineral oils are commonly 
used for cottons (9) and many of 
these materials find application with 
other fibers. Silicone oils, too, may 
have some value. 

Emulsions used for lubrication may 
contain from 12 to 40 percent of the 
oil, and are applied at 5 to 10 percent 
on the weight of the fiber (15). Such 
emulsions, when stabilized by soap, 
are conveniently made by the so- 
called in situ method. In this tech- 
nique, the fatty acid is dissolved in 
the oil phase and this is then mixed 
with an aqueous alkali solution, the 
caustic concentration being that re- 
quired to neutralize the fatty acid. 
Soap-stabilized emulsions prepared 
in this way are especially stable (6). 





EMULSIFIABLE OILS Even 
better results can be obtained by the 
use of nonionic surface-active agents. 
These may be used, for example, to 
produce emulsifiable oils. In such oils, 
the emulsifying agent is dissolved in 
the oil phase, and the desired emul- 
sion may be prepared at any time by 
the addition of the requisite amount 
of water and agitation. For example, 
an emulsifiable wool oil may be pre- 
pared according to the following for- 
mula: 





Tween 81 5-10% 
Tween 85 5-10% 
Light mineral oil to make 100°. 
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A trace of water may be added to 
clarify this product. 

As indicated above, other proper- 
ties can be added to the oil by the 
proper choice of surface-active ma- 
terial. Thus, an emulsifiable coning 
oil with antistatic properties can be 
prepared according to this formula: 

Atlas G-263 (anhydrous basis) 5-10‘ 


Span 80 5-10 
Light mineral oil to make 100°. 


The Atlas G-263 is a cationic surface- 
active agent, derived from morpho- 
line, and this imparts the desired 
antistatic effect. 


SIZE EMULSIONS——Turning to 
applications other than lubrication, 
we find that sizes may be applied in 
emulsion form. For example, tallow, 
oils, and waxes may be included in 
size formulas, in conjunction with 
starch and protein sizes to produce 
more flexible yarns. The fatty ma- 
terials which are used in sizes are 
usually prepared in an emulsifiable 
form by the incorporation of a suit- 
able emulsifying agent, as described 
previously. In the case of saponifiable 
oils, this can also be brought about 
by partial saponification (which, in 
effect, is equivalent to incorporating 
an amount of soap), or by use in the 
form of sulfated oils. 


PIGMENT PRINTING An- 
other step in textile processing where 
emulsions may find considerable ap- 
plication is in pigment printing of 
fabrics (7). The vehicle for the pig- 
ment may be either a W/O or O/W 
emulsion. In the former case, the 
emulsion contains the pigment parti- 
cles suspended in the continuous 
phase, which is a solution of a bond- 
ing agent in an appropriate organic 
solvent. In the latter, the organic sol- 
ution is the disperse phase, and the 
pigment particles may be in either 
the continuous or disperse phase. 

Each type of emulsion system has 
its own advantages. However, al- 
though the water-in-oil system is 
probably most widely used, the oil-in- 
water method is steadily gaining 
ground. These emulsion systems are 
also finding increasing application in 
direct dyeing; the oil-in-water emul- 
sions being used to a considerable ex- 
tent in dyeing cotton, viscose, and a 
number of synthetic fabrics. 


FINISHING Many finishing 
operations, too, are conveniently car- 
ried out by the use of emulsion sys- 
tems. Thus, for example, the success- 
ful application of thermoplastic resins 
as a finish had to await the production 
of these materials in the form of 

(Concluded on page P561) 
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Mid-West Section——— 


DYEING DARVAN DINITRILE FIBER* 


INTRODUCTION 

T the Avon Lake Development 

Center of the B F Goodrich 
Chemical Company, a small staple 
fiber production plant has been in 
operation for many months now. The 
fiber being produced in this plant is 
Darvan dinitrile fiber. Darvan has a 
unique combination of properties 
which we believe makes it the ideal 
fiber for many apparel uses. It not 
only has the softness and luxurious 
hand generally associated with rare 
and expensive fibers, but it has the 
resilience and elastic properties 
which only the lamb has been able to 
produce in the past. Coupled with this 
softness and elasticity are ease of care 
and ease of wear properties to match 
or surpass those so highly regarded 
in other man-made fibers. 

Darvan is a versatile fiber. It can 
be used to produce bulky masculine 
garments or delicate-looking clothing 
for women. Darvan was introduced 
to the public in fur-like deep-pile 
coats tailored from fabrics made by 
the George W Borg Corporation. 
These coats were an immediate suc- 
cess. Darvan has also been a big suc- 
cess in hand-knitting yarns marketed 
by Bernat. Women’s sweaters “hand- 
knit” from similar yarns have also 
been received enthusiastically. On the 
way to the consumer are a wide va- 
riety of other materials containing 
Darvan. Soon you will be able to 
buy men’s sport shirts knit from 100% 
Darvan, men’s bulky sweaters from 
Darvan alone, and men’s suits from 
tropical or Shetland-type blends with 
wool. Later, you may see men’s shirts 
and women’s blouses and dresses 
woven from blends of Darvan and 
Pima cotton, women’s fine-gauge 
sweaters of 100% Darvan, and 
women’s coats of all-Darvan fleece 
fabrics. At earlier stages of develop- 
ment are other fabrics and garments 
of Darvan or Darvan blends with 
wool or cotton as well as blends of 
Darvan with silk or linen. 

We call Darvan a dinitrile fiber. 
The term “dinitrile” was chosen to 
distinguish Darvan from fibers of 
other chemical types, and Darvan is 
truly chemically different from other 
fibers. This fiber is derived from 


“Presented April 19, 1958 at the Spring Meeting 
ot the Mid-West Section. 
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After introducing her subject by pointing 
out the uses for Darvan, its structure, and 
properties related to dyeing, the author 
discusses the dyeing of dinitrile fibers with 
disperse, developed acetate, cationic, and 
some naphthol dyes. The use of carriers 
and pressure-dyeing techniques is discussed 
in conjunction with disperse and cationic 
dyes on the material. 


vinylidene dinitrile, a new and un- 
usual monomer made and _ isolated 
for the first time by chemists at the 
Research Center of the B F Goodrich 
Company. 

Figure 1 shows the structure of 
vinylidene dinitrile and acrylonitrile. 
Acrylonitrile has only one _ nitrile 
group, but vinylidene dinitrile has two 
nitrile groups both attached to the 
same carbon atom. It is for this group- 
ing that we chose the term dinitrile 
for this new class of fibers. This new 
monomer and polymers made from 
it contrast markedly with acrylonitrile 
and acrylic polymers in many re- 
spects. In a previous paper (1), R D 
Smith has discussed the chemical and 
physical differences of vinylidene 
dinitrile and acrylonitrile and poly- 
mers and fibers from them. Our dis- 
cussion here will be limited to those 
facts about Darvan which are related 
to dyeing. 


H H H C=N 
| | 7 
C=C c=C 

| | ~~. 

H C=N H C=N 
Vinylidene dinitrile 


Acrylonitrile 


Figure 1 
Comparative structures of acrylonitrile 
and vinylidene dinitrile 
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PROPERTIES RELATED 
TO DYEING 

The first dinitrile fiber, Darvan, is 
spun from a copolymer of vinylidene 
dinitrile and vinyl acetate. We believe 
this copolymer has the structure 
shown in Figure 2. This figure shows 
the two monomers in an alternating 
pattern rather than the random pat- 
tern associated with most vinyl co- 
polymers. This kind of structure was 
predicted from the reactivity ratios 
of the monomers and is supported 
by many of the physical and chem- 
ical properties of the fiber. 

Darvan is unusual among fibers in 
that it seems to be a completely amor- 
phous material. The presence of 
the strongly electronegative nitrile 
groups in this fiber presents the op- 
portunity for hydrogen bonding of 
these groups with more electroposi- 
tive groups in adjacent polymer 
chains. However, in spite of the 
strong attractive forces between poly- 
mer chains, there is little evidence 
of the existence of crystallites in 
Darvan. In fact, X-ray diffraction 
patterns of the fiber are typical of 
those of completely amorphous ma- 
ierials. Although crystallinity to a 
low degree which may not be de- 
tected by X-ray measurements may 
exist in Darvan, certainly it is one 
of the least crystalline of the fibers 
available today. 

Like other synthetic fibers, Darvan 
can be classified as a hydrophobic 
material. Its moisture regain at 
standard conditions is two to three 
percent. Although this value is not 
unusually low, Darvan seems to be 
less sensitive to water at elevated 


lil 
H H 
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Figure 2 
Structure of Darvan polymer 
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temperatures than many other syn- 
thetic fibers. The boiling water 
shrinkage of Darvan is negligible, 
and in water at 250°F the fiber 
shrinks only a small amount. 

The resistance of Darvan to acidic 
and alkaline conditions encountered 
in textile operations used on other 
fibers is good. Kier boiling is the only 
operation known to degrade the fiber. 
It will withstand mercerizing or 
bleaching of cotton or carbonizing of 
wool without loss in physical prop- 
erties. Darvan has a sufficiently high 
softening temperature, about 350°F, 
that it can be dried at normal tem- 
peratures and can be given semide- 
cating treatments without glazing. 
Consequently, no severe limitations 
of dyeing or wet-processing condi- 
tions are needed to preserve the de- 
sirable properties of Darvan. 

Before we discuss the dyeing of 
Darvan, let me explain what we hope 
to cover in this talk. Our discussion 
will be limited to the dyeing of 100% 
Darvan. It is our intention to present 
only the basic facts about how the 
fiber can be dyed, so no attempt will 
be made to give detailed instructions 
for handling the fiber in dyeings in 
various forms. Much of the data to 
be shown here is based on labora- 
tory work, but our laboratory results 
have been confirmed by commercial 
dyeings. Most of these practical dye- 
ings have been on stock, but a good 
number have also been on top, yarn, 
and piece goods. With this in mind, 
let us consider the dyeing of Darvan. 


DYEING OF DARVAN 


With the advent in the last few 
years of several new classes of dyes, 
a wide choice of dyestuffs is now 
available for coloring a new textile 
material. Some of the present-day 
dyestuffs combine chemically with 
reactive groups in a fiber and are 
applicable only to fibers which con- 
tain the required reactive groups. 
Many other dyestuffs are held in a 
fiber by physical bonding. Since Dar- 
van does not contain any groups 
which will react with today’s reactive 
dyes, the dyes which are applicable to 
it are among those which are bound 
physically to the fiber. These include, 
particularly, the dyestuffs which have 
been specially tailored for hydro- 
phobic fibers. Consequently, Darvan 
can be dyed with disperse, developed 
acetate, cationic, and some naphthol 
dyes. Since disperse dyes are used 
for most shades on Darvan, these will 
be considered first. 


DYEING WITH DISPERSE DYES 
Darvan has the ability to ac- 
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TABLE I 


Saturation values of disperse 
dyestuffs in Darvan and other 
man-made fibers 


Saturation values 
(percent dye on fiber) 


Disperse Disperse 
Fiber Orange 3 Violet 1 
(CI 11005) (CI 61100) 


Darvan (212°F)* 5 
Acrylic fibers (212°F)* 7 
Polyester fiber (212°F) (2) 
Nylon (185°F) (2) 
Acetate (185°F) (2) 


UNPUND 
-SODONO 
OhRWe 
worns 


*Estimated values from work at the Develop- 
ment Center of the B F Goodrich Chemical Co 





TABLE II 


Diffusion coefficients of disperse 
dyestuffs in Darvan and other 
synthetic materials 

Diffusion coefficients 


(cm?/min) 


Disperse Disperse 
Synthetic material Orange 3 Violet 1 
{CI 11005) (CI 61100) 
Darvan (212°F) 10.9x107'' 4.7x 1071! 
Nylon (176°F) (3) 13.8x10° 66x10 
Acetate film (176°F) (4) 64x10 1.4x107% 





commodate in the fiber large quan- 
tities of disperse dyes. Table I shows 
the amounts of two disperse dyes 
which can be bound to Darvan and 
some other fibers uhder ideal con- 
ditions. These results were obtained 
using an “infinite” amount of dye- 
stuff and dyeing for long periods of 
time—for example, for ten days in 
the cases of Darvan and the acrylic 
fibers. The values shown represent 
approximately the maximum amounts 
of these dyestuffs which can be ap- 
plied to these fibers at the tempera- 
tures shown. It is apparent that Dar- 
van can absorb as much or more of 
these two dyestuffs as many other 
synthetic fibers. However, the condi- 
tions required to obtain this level of 
dye acceptance are certainly not 
practical. Under practical conditions, 
the amounts of disperse dyestuffs 
absorbed by Darvan are much lower. 

Although Darvan can absorb large 
amounts of disperse dyes, the diffu- 
sion of disperse dyes into the fiber 
is slow. The diffusion coefficients 
shown in Table II are an indication 
of the speed with which disperse dyes 
move from the surface of the fiber 
into the center of the filaments of 
Darvan and other synthetic materials. 
The diffusion of these dyes into nylon 
at 176°F is about 130 times as fast as 
that into Darvan at the boil. These 
disperse dyes diffuse into cellulose 
acetate film several hundred times 
as fast at 176°F as they do into Dar- 
van at the boil. According to Vicker- 
staff (5), other synthetic fibers, 
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Terylene and Orlon, for example, 
have diffusion coefficients which fall 
between those of Darvan and nylon. 
These values permit interesting com- 
parisons of fibers or dyestuffs, but 
diffusion coefficients do not neces- 
sarily correlate with practical dyeing 
rates. Let us consider the results of 
dyeings under more practical condi- 
tions. 


) 


Figure 3 shows the effect of dye 


concentration in the dyebath on 
absorption of three disperse dyestuffs 
by Darvan. Each of these dyeings was 
done for one hour at 200°F using a 
40:1 volume:fiber ratio. Here and 
throughout the remainder of this dis- 
cussion, dyestuff percentages are 
based on the weight of the fiber 
(owf). This graph shows that the ab- 
sorption of dye increases steadily with 
an increase in the amount of dye up 
to one-half to one percent dye in 
the dyebath. Above this dyebath con- 
centration, the increase in dye ab- 
sorption with an increase in _ the 
amount of dye in the bath is less 
than at lower dye concentrations. 
This indicates that, in one hour, the 
fiber or the fiber surface is saturated 
with a small amount of dye and the 
effect of an increase in the amount 
of dye in the bath is one of diminish- 
ing returns. Consequently, there is 
little value in using more than one- 
half to one percent dye for dyeing 
Darvan under these conditions. 
The results just shown were for 
one-hour dyeings at 200°F, a tem- 
perature which can be reached easily 
in most modern equipment. However, 
it is possible in many machines to 
raise the temperature of the dye- 
bath to within a few degrees of boil- 
ing. This increase in dyeing tempera- 
ture to the boil allows better utiliza- 
tion of dyestuff on Darvan. Figure 
4 shows the increase in dye accept- 
ance of three dyes as the dyeing 
temperature is increased. For these 
dyeings, two percent dye was used 
in the dyebaths and the dyeings were 
done at a 40:1 dyebath:fiber ratio 
for one hour. This graph illustrates 
the value of dyeing Darvan at tem- 
peratures very close to the boil. 
Although small amounts of dye can 
be absorbed at temperatures in the 
range of 170-190°F, considerably 
greater amounts of dye can be ap- 
plied to Darvan at higher tempera- 
tures. For example, at 200°F about 
twice as much dye is absorbed as 
at 180°F, and at 210°F almost twice 
as much dye can be applied as at 
200°F. Consequently, for dyeings in 
shades which can be obtained with- 
out a carrier or pressure dyeing, it 
is important that a dyeing tempera- 
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PERCENT DYE (OWF) ON FIBER 


PERCENT DYE (OWF) IN DYEBATH 


Figure 3 


Dye acceptance of Darvan from conventional 


one hour at 200°F 


ture as close to the boil as possible 
be used. 

The effect of increased dyeing time 
also can be important in obtaining 
light shades from small amounts of 
dyestuff. For example, Table III 
shows the amount of dye exhausted 
from dyebaths containing one-half 
percent dye in one-hour and two- 
hour dyeings at 200°F and 210°F. 
When dyeings for light shades can 
be done at temperatures within a 
few degrees of boiling, there is little 
value in dyeing for more than one 
hour. However, if it is impossible to 
obtain a temperature above 200° F, 
the amount of dye absorbed from 
the dyebath can be nearly doubled 
by dyeing for an additional hour. It 
is possible, then, at this dye con- 
centration to apply as much dye to 
Darvan at 200°F as at 210°F if the 
dyeing time is extended to two hours. 

Dyeing of Darvan at atmospheric 
pressure without a dye carrier pro- 
duces reasonable exhaustion only at 
low dye concentrations. Therefore, 
conventional dyeing—that is, dyeing 
at the boil without a carrier—is use- 
ful only for pastel or light shades. 
The influence of dyeing temperature 
and dyeing time on such dyeings has 
already been shown. One other im- 
portant factor should be mentioned 
in this connection. 

In the low concentrations adequate 
for pastel shades, most dyestuffs do 
not require the use of dispersing 
agents. However, in somewhat deeper 
shades which can be obtained with- 
out a dye carrier or pressure dyeing, 
some dispersing agent may be re- 
quired. Since dispersing agents have 
a retarding effect on the dyeing of 
Darvan, the amount of anionic or 
nonionic dispersing agent used in 
such cases should be held to the 
minimum. 
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Figure 4 


Effect of dyeing temperature on disperse dye acceptance of 


Darvan from conventional dyebaths containing two percent 


dye (owf) 





TABLE Ill 


Effect of dyeing time on disperse 
dye acceptance of Darvan 


Percent dye on fiber 


200°F 210°F 
Dyestuff One Two One Two 
0.5%) hour hours hour hours 
Disperse Orange 3 0.17 0.28 0.24 0.27 
(CI 11005) 


Disperse Red 15 0.13 0.27 0.25 
(CI 60710) 

Disperse Blue 1 0.15 0.25 0.23 0.24 
(CI 64500) 


To summarize the foregoing dis- 
cussion of the disperse dyeing of 
Darvan, we have seen that the fiber 
can absorb large quantities of dyes 
under ideal conditions but that the 
rate at which these dyes diffuse into 
the fiber is slow. However, it is pos- 
sible to apply enough dye to the fiber 
under reasonable conditions to pro- 
duce light shades at costs competitive 
with those for similar shades on other 
synthetic fibers. However, economical 
application of larger amounts of dye 
to the fiber requires more drastic con- 
ditions than those of conventional 
dyeing. 

This kind of behavior toward dis- 
perse dyes is rather surprising for a 
fiber of the chemical and physical 
structure of Darvan. The good dye- 
ability of cellulose acetate has been 
attributed to the presence of acetate 
groups which permit hydrogen bond- 
ing with disperse dyestuffs (6). About 
35% of the weight of Darvan polymer 
consists of acetate side groups as 
opposed to about 50% of the weight 
of cellulose acetate, but this does not 
confer relatively good dyeability to 
Darvan. The amorphous character of 
Darvan might also be expected to 
make it easily dyeable with dyes for 
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hydrophobic fibers, but this is not so. 
In addition, the amorphous structure 
of the fiber makes it difficult to in- 
crease its dyeability. In fibers which 
do contain some crystalline regions 
in the polymer chain, it is possible, 
at some temperature, to begin to melt 
the amorphous regions of the fiber 
without changing the crystalline re- 
gions or destroying the fiber. If this 
temperature falls within the practical 
range of dyeing temperatures, as it 
apparently does for many other syn- - 
thetic fibers, it is possible to make 
the fiber more accessible to dyes by 
reaching or exceeding this tempera- 
ture during dyeing. However, for 
fibers which are completely amor- 
phous, this temperature range is the 
same as the softening temperature 
range of the fiber, and to dye at 
such temperatures would be court- 
ing disaster. Consequently, increas- 
ing dye acceptance by increasing dye- 
ing temperature to this critical range 
is not permissible for such fibers. 
The amorphous character of Darvan 
may account for its excellent elastic 
properties and its softness, but it 
makes an increase in the speed of 
diffusion of dyes into the fiber more 
difficult to attain. 

While disperse dyes can not be 
applied economically to Darvan in 
medium and deep shades by con- 
ventional dyeing, these deeper colors 
can be obtained by carrier dyeing or 
pressure dyeing. Several carriers are 
available which are effective in pro- 
moting disperse dyeing of Darvan, 
but many others which can be used 
on other fibers are of little value on 
Darvan. 


CARRIER DYEING WITH DIS- 
PERSE DYES In Table IV, the 
effectiveness on Darvan of a number 
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TABLE IV 


Effectiveness of common dye 
earriers on Darvan 


Dye Carrier Effectiveness 


Methy! salicylate 
Tetra-hydrate of sodium o-phenylphenate 
(Dowicide A) 26 
Latyl Carrier A good 
Benzoic’acid fair 
m-Cresol », 
Methyl benzoate 
Monochlorobenzene 
Phenol 
Salicylic acid 
Trichlorobenzene 
Tripropyl phosphate 
Biphenyl 
o-Dichlorobenzene 
Methylphenylcarbinol 
Naphthalene 


excellent 


poor 











TABLE V 
Dye carrier costs for Darvan 
Cost 
per 
Suggested 100 


Cost pounds 
per of fiber 
pound at 20:1 


concentrations 


Dye carrier 20:1 40:1 


Dowicide A 7.5¢/1 50¢g/1 $0.46 $6.90 
Methyl salicylate 7.5g 1 7.5¢/1 $0.625 $9.40 
Latyl Carrier A 7.5g 1 7.5¢/1 $1.24 $18.60 





of materials commonly used as dye 
carriers is shown. Of this list of car- 
riers, only the three rated as ex- 
cellent or good have been used ex- 
tensively on Darvan. The remainder 
are considered too limited in effec- 
tiveness for practical use. Many other 
compounds, including inorganic ma- 
terials as well as other aromatic and 
aliphatic compounds, have been 
tested also. Several additional com- 
pounds not included in this list make 
excellent dye carriers for Darvan, 
but because of their toxicity or price 
they have been eliminated as_pos- 
sibilities. In general, dye carriers for 
Darvan are aromatic compounds. 
Many of them contain amino or hy- 
droxyl groups, although this is not 
a prerequisite for carrier action and 
almost all of them have low solubility 
in water. 

The cost and suggested concentra- 
tions of the three best carriers for 
Darvan are shown in Table V. Other 
commercial products besides Dowi- 
cide A which contain o-phenylphenol 
or a derivative and commercial prep- 
arations of methyl salicylate have 
also been used effectively. 

Of the three carriers shown, methyl 
salicylate is preferred for its effec- 
tiveness in increasing dye acceptance, 
the brightness of the shades obtained 
with it, and its harmlessness to light- 
fastness. Methyl salicylate can be 
emulsified well with anionic or non- 
ionic materials, and these emulsions 
can be used easily to produce satis- 
factory dyeings on stock or top. Sev- 
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Figure 5 


Effect of a Dowicide A concentration on disperse dye acceptance 
of Darvan at 200°F from dyebaths containing two percent dye 


(owf) at 40:1 liquor ratio 


eral commercial formulations of 
methy] salicylate which include emul- 
sifying agents are available, also. For 
piece dyeing or other dyeings in 
which carrier spotting may be a prob- 
lem because of condensation of liquid 
carriers, methyl salicylate has been 
used satisfactorily only when an 
overhead steam line is available on 
the dyeing machine. 

For dyeings in which carrier spot- 
ting may be a problem, Latyl Carrier 
A is the most desirable carrier. Even 
though crystals of the carrier may 
deposit on the surface of the ma- 
terial, no spotting results and this 
carrier has no noticeable effect on 
lightfastness or brightness of dis- 
perse dyeings. However, it is the least 
effective of these three carriers and, 
at the concentrations required, its 
cost is very high. 

Dowicide A is the least desirable 
of these carriers from the standpoint 
of lightfastness and clarity of the 
shades obtained. However, it is the 
least expensive of these carriers and 
the danger of spotting from Dowicide 
A is less than with methy] salicylate. 
Even so, though, the use of over- 
head steam in piece dyeing with 
Dowicide A is insurance against the 
formation of spots from condensation. 
Another carrier which has _ been 
found to give similar results but with 
an advantage over Dowicide A is 
Carolid. This product is easier to 
handle since no pH adjustment of the 
dyebath is required as it is with 
Dowicide A. Carolid costs $0.57 a 
pound in large quantities and can be 
used at the same concentrations as 
Dowicide A. 

Very recently, Santisizer 8, the N- 
ethyl derivative of a mixture of o- 
and p-toluene sulfonamides, has been 
found to be an effective carrier also. 
Its price is $0.46 a pound and the 


AMERICAN DYESTUFF REPORTER 


optimum concentration of this car- 
rier appears to be about 7.5 g/l. This 
carrier is a liquid at the boil, like 
methyl salicylate and o-phenyl phe- 
nol, and presents similar carrier spot- 
ting problems. Another compound, 
Saniisizer $, which is a mixture of 
unsubstituted o- and p- toluene sul- 
fonamides, melts above 212°F and will 
not form an insoluble liquid at the 
boil. In fact, at the boil, this ma- 
terial dissolves completely in water 
at a concentration of 7.5 g/l. In spite 
of its solubility, however, it has car- 
rier action about equivalent to that 
of Latyl Carrier A. This material 
costs $0.44 a pound. Consequently, 
this material presents the possibility 
of spot-free piece dyeings at lower 
cost. Further evaluation of both of 
these products is required before 
their use is suggested, though. 

For reasons of cost, its general ac- 
ceptance, and its relative usefulness 
for piece dyeings, Dowicide A has 
been used most often for carrier 
dyeings. The effect of the concentra- 
tion of Dowicide A on dye acceptance 
from two percent dyebaths is shown 
for three dyestuffs in Figure 5. With 
two of the three dyestuffs shown, 
nearly complete exhaustion of the 
dyebath can be obtained when 20% 
Dowicide A (owf) is used at a 40:1 
liquor: fiber ratio. Although higher 
concentrations of Dowicide A are ad- 
vantageous for some dyestuffs, 20% 
or five g/l seems to be the optimum 
concentration for most dyes. 

The use of a carrier—Dowicide A, 
for example—permits much more 
practical use of larger quantities of 
dyes than is possible without a car- 
rier. Figure 6 shows the amount of 
dye on the fiber against the amount 
of dye in the bath when 20% owf or 
five g/l of Dowicide A is used in 
comparison with dyeings without a 
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PERCENT DYE (OWF) IN DYEBATH 


Figure 6 


Dye acceptance of Darvan without a carrier and with 20% 


Dowicide A in one hour at 200°F 


carrier. The curves in this graph rep- 
resent the average of dyeings with 
three dyestuffs. Without a carrier, it 
is not advantageous to use more than 
one-half to one percent dye. How- 
ever, with Dowicide A, at least two 
percent dye can be used with very 
little loss of dyestuff remaining in 
the dyebath. At concentrations of 
three, four, and five percent, dyebath 
exhaustions in the range of 70, 60, 
and 50% can be expected. Since me- 
dium or fairly deep shades can be 
obtained when two to three percent 
dye is absorbed by the fiber, such 
shades can be obtained readily on 
Darvan by carrier dyeing. 

Although Dowicide A or other sim- 
ilar carriers have been used more 
frequently, methyl salicylate is ac- 
tually more effective on Darvan. 
Table VI shows the results obtained 
with four dyestuffs with each of the 
three best carriers at equal con- 
centrations. These dyeings were done 
with five percent dyestuff for one 
hour at the boil using 7.5 g/l of each 
carrier at a 40:1 volume:fiber ratio; 
for comparison the results without 
a carrier are shown also. The amount 
of dye applied from five percent dye- 
baths is increased considerably by 
the use of Dowicide A in boiling dye- 
baths but, at the same concentration, 
methyl salicylate is even more effec- 
tive with three of these four dye- 
stuffs. Consequently, when methyl 
salicylate can be used without the 
danger of carrier spotting, and light- 
fastness and brightness are impor- 
tant, the additional cost of dyeing 
with this carrier is justified. In gen- 
eral, Latyl Carrier A produces less 
improvement in dyestuff utilization 
than either of the other two carriers. 
Consequently, its use is of value only 
when satisfactory results can not be 
obtained with less expensive carriers. 
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Figure 7 


Effect of dyeing temperatures above the boil on disperse dye 


acceptance of Darvan 


TABLE VI 
Relative effectiveness on Darvan 
of three dye carriers 


Percent dye in fiber 


Methy!1 Latyl 
Dowi- salicy- Carrier 
Dyestuff No cide A late A 
(5.0%) carrier (7.5 6/1) (7.5 6/1) (7.5 6/1) 
Disperse Orange 3 0.9 2.8 1.2 2.6 
(CI 11005) 
Disperse Red 15 0.64 3.11 4.37 3.52 
(CI 60710) 
Disperse 
Violet 1 0.59 2.48 2.95 1.86 
CI 61100) 
Disperse Blue 1 0.32 2.73 2.49 1.28 
(CI 64500) 


TABLE VII 
Carrier dyeing versus pressure 
dyeing of disperse dyes on Darvan 


Percent dye on fiber 


212°F 
Methyl 
salicy- Dowi- 
late cide A 
Dyestuff (5.0%) (7.5 6/1) (7.5 8/1) 250°F 
Disperse Orange 3 2.8 3.6 
(CI 11005) 
Disperse Red 15 4.37 3.40 
(CI 60710) 
Disperse Violet 1 2.95 1.68 
(CI 61100) 
Disperse Blue 1 2.49 1.80 
(CI 64500) 





Table VI also illustrates the fact 
that each carrier is not necessarily 
equally effective for each dyestuff. 
For example, with Dowicide A or 
methyl salicylate, greater exhaustion 
is obtained with the red dyestuff 
than with the violet. However, Latyl 
Carrier A promotes the dyeing of the 
violet dyestuff to a greater extent 
than the red. Consequently, dye for- 
mulations developed using one car- 
rier can not be increased or de- 
creased percentage-wise for use with 
another carrier. Instead, formulas 
must be determined for the specific 
carrier to be used. 
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With all of these carriers, efficient 
scouring after dyeing should be em- 
ployed. This is particularly impor- 
tant with Dowicide A and other 
phenylphenol derivatives since they 
have the greatest effect on lightfast- 
ness if they are not removed com- 
pletely. An additional problem with 
o-phenylpheno!l compounds is that, 
unlike methyl salicylate, which has 
a distinct wintergreen odor, it is dif- 
ficult to know when all of the carrier 
has been removed. However, scour- 
ing at 180-200°F with 0.5 g/l of an 
anionic dispersant and 0.5 g/l of 
caustic soda has been found to be 
sufficient in most cases for removal 
of residual carrier. 


PRESSURE DYEING WITH DIS- 
PERSE DYES A second possi- 
bility for obtaining medium and deep 
shades on Darvan is that of pressure 
dyeing. Earlier we saw that, at tem- 
peratures within a few degrees of 
the boil, dye acceptance was con- 
siderably greater than at 200°F or 
lower temperatures. This effect con- 
tinues as the temperature is in- 
creased above 212°F. Figure 7 shows 
this effect for three dyestuffs applied 
at five percent concentration. By dye- 
ing under pressure at 240 or 250°F for 
one hour, the exhaustion of five per- 
cent disperse dyebaths can be in- 
creased three to six times over that 
obtained at the boil. Although this is 
a substantial increase, dyeing even at 
250°F does not give as great exhaus- 
tion of some disperse dyes as carrier 
dyeing at the boil with methyl salicy- 
late or Dowicide A. However, this is 
somewhat dependent on the dyestuff 
used. Table VII shows the amount of 
dyestuff absorbed at the boil with 
the best carrier for that dyestuff and 
the absorption of the same dyes at 
250°F without a carrier. The red, 
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violet, and blue can be applied to 
Darvan to deeper shades by carrier 
dyeing, but pressure dyeing has an 
advantage over carrier dyeing for the 
orange dyestuff. Some other dyestuffs 
also can be applied to as deep shades 
by pressure dyeing as by carrier 
dyeing. This is particularly true of 
some of the Latyl dyestuffs. Since 
these dyestuffs generally produce 
only fairly light shades, even from 
pressure dyeing, though, they are par- 
ticularly useful only when unusually 
good lightfastness is required. 

Pressure dyeing has the advantage 
over carrier dyeing of lower cost. 
The added cost of steam is usually 
offset by the saving of the cost of 
carriers. Also, the wetfastness prop- 
erties of deep shades are generally 
better when pressure dyeing is used 
instead of carrier dyeing. Conse- 
quently, when pressure’ dyeing 
equipment is available and_ shades 
within the range obtainable from 
pressure dyeing are required, pres- 
sure dyeing is preferable to carrier 
dyeing. 

We have seen that disperse dyes 
can be used to produce shades rang- 
ing from pastels to deep shades. By 
proper selection of dyestuffs, ade- 
quate lightfastness for almost all ap- 
parel uses can be obtained in all these 
shades. Some disperse dyes have ex- 
cellent lightfastness even in very 
light shades. Others have good light- 
fastness only in intermediate and 
deep shades, and still others can 
only be used with adequate light- 
fastness in deep shades. In Table 
VIII, some of the dyestuffs which 
have been used most satisfactorily 
on Darvan are listed and identified 
for the depth of shade in which they 
have lightfastness adequate, at least, 
for women’s wear. Some of the dye- 
stuffs which are shown as _ having 
good lightfastness in light shades are 
not suggested for heavier shades be- 
cause they do not build up well. In 
each depth of shade grouping, a wide 
enough choice of dyes is available 
to allow shade matching to a full 
range of colors. 

Using suggested dyestuffs, most 
pastel shades require only about 
0.05-0.10% dyestuff. Light shades can 
be obtained by carrier or pressure 
dyeing using one-half to one percent 
dye. In some cases, these shades 
can be obtained as economically by 
using larger amounts of dyestuff and 
dispensing with the carrier. In such 
cases, though, fastness properties may 
not be as good as they would be 
from carrier or pressure dyeings. Me- 
dium shades which require carrier 
or pressure dyeing generally can be 
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TABLE VIII 


Disperse dyes for lightfast shades 
on Darvan 


Lightfast shades 


Medi- 
Dyestuff CI No. Light um Deep 

Disperse Yellow 34 x 

Disperse Red 4 60755 x 

Disperse Yellow 2 x x 
Disperse Violet 8 62030 x x 
Disperse Blue 20 x x 
Disperse Red 15 60710 x —_ = 
Disperse Blue 19 61110 x x x 
Disperse Yellow 3 11855 x x 
Disperse Yellow 31 48000 x x 
Disperse Orange 3 11005 x x 
Disperse Violet 1 61100 x x 
Disperse Blue 1 64500 x x 
Disperse Blue 3 61505 x x 
Disperse Red 5 11215 x 





produced with two to three percent 
dyestuff, and five to eight percent 
dyestuff is sufficient for many heavy 
shades. Satisfactory crocking and 
wetfasthess properties can be ob- 
tained by proper scouring. In medium 
and heavy shades, scouring with 0.5 
g/l of caustic, 0.5 g/l of hydro, and 
0.5 g/l of detergent at 180-200°F 
usually gives saisfactory results. In 
lighter shades, a milder scour will 
suffice, and many pastel and light 
shades only require rinsing. Fast- 
ness to gas fading and sublimation 
are also dependent on dyestuff selec- 
tion. Gas-fading fastness is a more 
severe problem in lighter shades. For 
light and medium shades of good gas- 
fading fastness, Disperse Blue 19 
(CI 61110) and Disperse Blue 20 
should be used. Sublimation fastness 
is rarely a problem except in heavy 
shades. When very good sublima- 
tion fastness is required, Disperse 
Yellow 31 (CI 48000) and Disperse 
Orange 3 (CI 11005), in particular, 
should be avoided. 


AZOIC DYEINGS——So far, we 
have discussed only disperse dyeing 
of Darvan. Although disperse dyes 
can be used for many heavy shades, 
navy and black shades of superior 
fastness can be obtained with de- 
veloped acetate dyes. In addition, 
some red and maroon shades are 
produced by similar methods using 
disperse dyes or fast color bases. For 
all of these azoic dyeings, the color 
component and the developer are 
used in their less soluble forms. 
Therefore, the fast color bases, not 
the fast color salts, are used and the 
developer is used as a dispersion, 
not as a caustic solution. By far the 
best developer for azoic dyeings of 
Darvan is f-oxynaphthoic acid. The 
AS naphthols, which are derived 
from B-oxynaphthoic acid, and other 
developers are not absorbed to as 
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great an extent by Darvan. This 
lower absorption is probably due to 
the larger size of the molecule of the 
AS naphthols and other developers. 

In azoic dyeings for black or navy 
shades, the dye is applied to the fiber 
first by carrier dyeing with o-phe- 
nylphenol or methyl! salicylate or by 
pressure dyeing. The _ information 
given previously about factors affect- 
ing disperse dyeing also applies to the 
application of developed acetate dyes. 
Following dyeing, excess dyestuff 
should be removed from the fiber by 
scouring at 140-160°F with 0.5 g/! of 
detergent and 0.25 g/l of caustic to 
allow maximum wetfastness prop- 
erties. Then, in a fresh bath, the de- 
veloper is applied in dispersed form 
in an amount equal to the amount of 
dye used. Since {-oxynaphthoic 
acid has a high affinity for the fiber, 
it can be applied without the use of 
a carrier or pressure. Following the 
application of the dye and developer, 
diazotization is performed at 160°F 
with 1.5 g/l of sodium nitrite and 
3.0 g/l of sulfuric acid. 

Many variations in this procedure 
have been tried, and for navy and 
black dyeings this sequence of op- 
erations is by far the best. If the dye 
and developer are applied simulta- 
neously, there is often tarring of the 
dyestuffs, and efficient removal of 
surface dyestuff to afford good fast- 
ness properties is difficult to achieve. 
Incomplete development occurs if the 
amount of developer used is less 
than the amount of dye or if 
diazotization is attempted cold or well 
below 160°F. 

For azoic dyeings in red and ma- 
roon shades, the dye or fast color 
base and the dispersed developer can 
be applied from a single bath. Then 
in a second bath, diazotization is car- 
ried out at 160°F. Again, the amount 
of developer used should be equal to 
the amount of dye. 

For maximum crocking and wet 
fastness properties from azoic dye- 
ings of Darvan, a reducing scour 
using 0.5 g/l of caustic, 0.5 g/) of 
hydro, and 0.5 g/1 of a detergent at 
the boil should be used. For the black 
and navy, this scour can be done 
following diazotization. However, the 
red dyeings are dulled by alkaline 
scouring following diazotization, but 
scouring before diazotization im- 
proves fastness properties without 
dulling the shade. 

Lightfastness of azoic dyeings on 
Darvan is dependent on the dyestuff 
used. Many developed acetate dyes 
are available for black and dark navy 
shades of 40 Fade-Ometer hours 
lightfastness on Darvan. However, 
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lighter navy shades from developed 
dyeings are sufficient in lightfastness 
only for women’s wear shades. Such 
shades can be obtained with better 
lightfastness from disperse dyeings. 

Maroon azoic dyeings have superior 
lightfastness on Darvan, but the 
bright reds obtained with fast color 
bases usually have only 20 Fade- 
Ometer hours lightfastness. In Table 
IX, a list of dyes which have been 
used to produce satisfactory shades 
on Darvan when developed with B- 
oxynaphthoic acid is shown. The sec- 
ond column shows the color obtained 
from 10% dyeings of the black and 
navy dyes and from five percent dye- 
ings of the reds and maroons. Those 
dyestuffs checked in the lightfastness 
column usually have 40 hours Fade- 
Ometer lightfastness. The remainder 
can be used when 20 hours lightfast- 
ness is sufficient. 


CATIONIC DYEING Cationic 
dyes also play a part in dyeing Dar- 
van. The disperse and azoic dyes 
permit dyeings in a wide range of 
shades from pastels to blacks, but 
when very bright shades are needed, 
cationic dyes may be required. By 
conventional procedures, Darvan has 
little affinity for the new cationic dyes 
although many of the older basic dyes 
do dye the fiber well. However, these 
dyes have very poor lightfastness on 
Darvan, as they have on other fibers, 
so cationic dyeing of Darvan is re- 
stricted to the newer types of better 
lightfastness. 

When these dyes are applied from 
slightly acidic dyebaths without a 
carrier, only very small amounts of 
dye are absorbed by Darvan. Even 
the use of a dye carrier or pressure 
does not necessarily increase dye ac- 
ceptance to the extent which mizht he 
expected from their effect on dis- 
perse dyeing. However, the use of a 
small amount of an anionic material 
in the dyebath results in a substantial 
increase in dye absorption. The 
greater water solubility of the ca- 
tionic dyes apparently accounts for 
their relatively poor dyeability in 
comparison with disperse dyes. How- 
ever, when these dyes are mixed with 
an anionic material, a dispersion of 
the complex of the dye and anionic 
agent is obtained. Experiments with 
methyl salicylate, which is a liquid 
at room temperature, showed that 
the cationic dyes as they are mar- 
keted are soluble in water, but only 
slightly soluble in methyl salicylate. 
However, when cationic dyes are 
mixed with an anionic material, their 
solubility in water is decreased and 
they become much more soluble in 
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TABLE IX 


Dyes for azoic dyeing of Darvan 
Light- 
Shade fast- 


Dyestuff CI No. obtained ness 


Azoic Diazo Component 8 37110 red 
Azoic Diazo Component 9 37040 red 


Disperse Orange 3 11005 maroon x 
Disperse Orange 17 maroon x 
Disperse Black 6 37235 navy 

Disperse Black 2 11255 blue-black X 
Disperse Black 1 11365 black x 
Disperse Black 3 11025 black x 
Disperse Black 7 11035 black x 





TABLE X 
Anionic materials for cationic 
dyeing of Darvan 


Decerosol OT 
Ahcowet RS 
Alkanol B 
Dispersinol C 
Duponol RA 
Nacconol NR 
Nekal BX 
Sandopan TFL 
Ultrawet 60L 


TABLE XI 
Cationic dyes for lightfast shades 
on Darvan 


Light Medium and 
shades deep shades 
Good Good Fair 
light- light- light- 
fast- fast- fast- 
Dyestuff CI No. ness ness ness 
Rasic Yellow 13 x x 
Basic Yellow 11 48055 x x 
Maxilon Red BL x x 
Maxilon Blue GLA x x 
Maxilon Blue RLA x x 
Basi~ Red 13 48015 x 
Basic Blue 21 x 
Genacry! Yellow 3G x 
Sevron Orange L x 
Basic Violet 7 480 0 x 
Ba-ic Red 14 x 
Sevron Ret L x 
Deorlene Blue 5G x 
Ravic Blue 22 x 
Ba:ic Green 3 x 


methyl salicylate. When these dyes 
are made less soluble in water, they 
apparently behave more like disperse 
dyes. Since they become more soluble 
in organic materials such as methyl 
salicylate, very possibly they are also 
more soluble in other organic ma- 
terials, such as Darvan fiber. No 
direct measurements of solubility of 
cationic dyes have been made in 
Latyl Carrier A since it is a solid 
even at the boil. However, there is 
indirect evidence that cationic dyes 
which are complexed with anionic 
materials are associated in some way 
with Latyl Carrier A. The effect of 
Latyl Carrier A in increasing dye 
absorption is small if no anionic ma- 
terials are present in the dyebath. 
However, Latyl Carrier A’s effec- 
tiveness is increased markedly by 
adding an anionic material to the 
bath. 

The suggestion that anionic and 
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cationic materials be used together 
still makes some dyers shudder. Very 
possibly, there is good reason for this. 
However, no difficulties have been 
encountered in stock dyeing as a re- 
sult of using anionic materials with 
cationic dyes on Darvan. Procedures 
for other fibers which involve the use 
of cationic materials with anionic 
dyes have also been suggested to 
dyers and apparently are practical if 
good dispersions are maintained. 
Many anionic agents have been em- 
ployed in cationic dyeing of Darvan. 
Table X gives a list of the compounds 
which have been tested and found 
satisfactory. Since all of the anionic 
materials tested have produced sim- 
ilar results, probably many other 
anionic compounds could be sub- 
stituted for those shown in this list. 

The amount of anionic agent re- 
quired is roughly proportional to the 
amount of dye used. For example, 
for pastel dyeings, 0.1 g/l should be 
sufficient but for dyeings in medium 
to deep shades, 0.5 g/l is usually 
required. The anionic material may 
be added to the cold dyebath before 
or after the dye is added, or the 
anionic compound may be used to 
disperse or emulsify the dye carrier 
if one is used. For example, methyl 
salicylate can be emulsified with 
Decerosol OT, and when emulsions 
are prepared this way, no additional 
anionic material is required. How- 
ever, if methyl salicylate is emulsi- 
fied with nonionic compounds—for 
example, with a 3:1 mixture of Tween 
40 and Span 85 which has been found 
to produce stable emulsions—the 
suggested amount of anionic agent 
must be added to the dyebath. 

Cationic dyes can be applied to 
Darvan in pastel shades by this 
method without a carrier. However, 
the lightfastness of most cationic dyes 
in very light shades is poor. Conse- 
quently, most of them should not be 
used alone for pastel shades. The 
Maxilon dyes seem to be exceptions 
to this rule. All three of the Maxilon 
dyes available at the present time 
do have good lightfastness even in 
pastel shades. Although most cationic 
dyes should not be used alone for 
light shades, many of them can be 
used well in combination with dis- 
perse dyes to produce bright pastel 
shades of good lightfastness, if the 
amount of cationic dye in the formula 
is kept low. 

In medium to deep shades, many 
cationic dyes have adequate light- 
fastness only for women’s wear, but 
a good number can be used to meet 
men’s wear lightfastness standards. 
Table XI lists several cationic dyes 
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which can be used to meet at least 
minimum lightfastness requirements 
in some or all shades. 

Wetfastness properties of cationic 
dyeings are somewhat superior to 
those of disperse dyeings. However, 
in heavier shades, a scour with 0.5 
g/l of a detergent and 0.5 g/l of 
caustic soda at 180-200°F is suggested 
for maximum fastness. In _ lighter 
shades, scouring with a detergent 
only should be sufficient. A few of 
the cationic dyestuffs are known to 
change shade in alkaline baths. Con- 
sequently, when these dyestuffs are 
used, alkaline reagents should be 
avoided in scouring or the material 
should be treated after scouring in 
an acidic bath to regenerate the orig- 
inal color. 


CARRIERS IN CATIONIC DYE- 
ING Preferred carriers for cat- 
ionic dyeings are methyl salicylate 
and Latyl Carrier A. As mentioned 
previously, Dowicide A has a dulling 
effect on many shades and this is par- 
ticularly true of cationic dyeings. 
Since methyl salicylate is more effec- 
tive than Latyl Carrier A as a car- 
rier with cationic dyes as well as 
disperse dyes, and because it is less 
expensive, it is the logical choice for 
cationic dyeings. Since most of the 
cationic dyeings done on Darvan 
have been stock dyeings, this carrier 
has been completely satisfactory. 
However, when equipment must be 
used in which carrier spotting may 
be a problem, Latyl Carrier A would 
be a better choice. The suggested 
concentrations of either of these car- 
riers is the same as for disperse or 
azoic dyeing. 





PRESSURE DYEING WITH CAT- 
IONIC DYES Nothing has been 
mentioned so far about pressure dye- 
ing with cationic dyes. Although 
pressure dyeing of cationic dyes is 
possible, it is less desirable for Dar- 
van. As with disperse dyes, pressure 
dyeing is less effective with cationic 
dyes than carrier dyeing with the 
most effective carriers. In addition, 
to obtain deep shades with cationic 
dyes, more dye is required than with 
disperse dyes. Therefore, the most 
efficient use of cationic dyes is at- 
tained from carrier dyeing. 





BLEACHING, OPTICAL BRIGHT- 
ENERS Darvan is manufac- 
tured as a white fiber and bleaching 
is rarely required. However, for 
whites and some delicate pastels, 
bleaching may be necessary. Darvan 
can be bleached readily at the boil 
with acidic solutions of sodium hy- 
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TABLE XII 


Optical whiteners for Darvan 


Suggested Price per 
Whitener concentration pound 
(%) 
Dergopal EM 1-3 $0.55 
Tinopal E 0.05-0.50 $2.25 
Uvitex ER 0.05-1.0 $4.50 


pochlorite, calcium hypochlorite, or 
Textone (sodium chlorite). 

When brighter whites are desired, 
optical whiteners can be applied to 
the fiber. Of the many whiteners 
which are effective on Darvan, three 
are superior in lightfastness. These 
are shown in Table XII with sug- 
gested concentration ranges. These 
whiteners can be applied well in 30 
minutes at the boil after bleaching 
or in the Textone bleaching bath. 


SUMMARY 


A summary of dyeing methods for 
Darvan is shown in Figure 8. Light 
shades can be obtained by conven- 
tional dyeing with disperse dyes, 
cationic dyes, or combinations of the 
two. Medium and deep shades of low 
saturation can be produced by car- 
rier or pressure dyeing with disperse 
or azoic dyes. Medium shades of par- 
ticular brilliance can be obtained by 
carrier dyeing with cationic dyes. By 
these methods, this new fiber, Dar- 
van, can be dyed to all the shades 
required for the many apparel uses for 
which it seems appropriate. 
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Credit for the work reported here 
is due, among others, Alfred L Cate, 
Thomas F Dunne Jr, and Richard N 
Berrier. Also, I want to thank Richard 
E Riley, who is in charge of our 
Customer Service Dyeing Group, for 
his help in preparing this paper. 


TRADEMARKS 


Trademarks used in this paper are 
as follows: 


Darvan—B F Goodrich Co 
Terylene—Imperial Chemical Industries, Ltd 


Orlon—E I duPont de Nemours & Co, Inc 
Dowicide—Dow Chemical Co 

Latyl—E I duPont de Nemours & Co, Inc 
Carolid—Tanatex Chemical Corp 
Santisizer— Monsanto Chemical Co 

Tween— Atlas Powder Co 


Span—Atlas Powder Co 


Maxilon—Geigy Chemical Corp 

Decerosol— American Cyanamid Co 

Ahcowet—Arnold, Hoffman & Co, Inc 

Alkanol—E I duPont de Nemours & Co, Inc 

Duponol—E I duPont de Nemours & Co, Inc 

Nacconol—National Aniline Div, Allied Chemical 
Corp 

Nekal—Antara Chemicals, Div of General Aniline 


& Film Corp 
Sandopan—Sandoz, Inc 
Ultrawet—Atlantic Refining Co 
Genacryl 
Sevron 
Deorlene 


General Dyestuff Co 
E I duPont de Nemours & Co, Inc 
-Ciba Co, Inc 
Textone—Olin Mathieson Chemical Corp 
Dergopal—Arkansas Co, Inc 
Tinopal—Geigy Chemical Corp 
Uvitex—Ciba Co, Inc 
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Practical Emulsions 
(concluded from page P552) 


aqueous emulsions by the technique 
of emulsion § polymerization. The 
choice of emulsifying agent which is 
used here is important, since different 
types (ie, anionic, nonionic, cationic) 
may give different exhaustion proper- 
ties to the emulsion (16). 

Cellulosic finishes may also be ap- 
plied from emulsions of the oil-in-wa- 
ter type. One such formulation may 
be described as typical (13): 


Oil Phase 
Ethyl cellulose 13.3% 
Toluol 70.0 
Butanol 16.7 


Water Phase 


Duponol ME 0.5% 
Sulfonated castor oil 1.0 
Water 98.5 


A suitable emulsion is prepared by 
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dispersion of 1.25 parts of the organic 
phase in one part of the aqueous 
phase. 

It is also possible to apply flame- 
proofing finishes in the form of either 
O/W or W/O emulsions. For exam- 
ple, a typical O/W emulsion for this 
purpose is formulated as follows (12): 


% by wt 
Chlorinated paraffin (42%) 20 
Antimony oxide 20 
Naphtha 5 
Oleic acid 4 
Aqueous ammonia (26°) 1 
Methyl cellulose (4% aqueous HV) 4 
Water 46 


Among other possible applications 
of emulsions to finishing may be in- 
cluded the treatment of cellulosic 
fabrics with fatty alcohols or esters 
of butyl Cellosolve to impart “scroop,” 
and the application of such softening 
agents as blends of saponifiable and 
mineral oils. 
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Mario L_ Ferrari—Tech director, 
Manifatture Cotoniere Meriolionali, 
Naples, Italy. Sponsors: C A Sylves- 
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Moody, J H Shelton. (Met). 


Dorel Marian—Charge de missions, 
Campagnie Francaise des Matieres 
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Robert Pereles—Chemist, Argonaut 
Mills, Milwaukee, Wisc. Sponsors: V 
C Braun, A G Alexander. (MW). 

Stephen Raymond—Salesman, Ar- 
nold, Hoffman & Co, Inc, Teterboro, 
NJ. Sponsors: D J Eccleston, E H 
Beach. (MW). 

Robert Reinhardt—Chemist, Cotton 
Chemical Laboratory, Southern Reg- 
ional Research Laboratory, USDA, 
New Orleans, La. Sponsors: F S Per- 
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William T White—Sales rep, E I 
du Pont de Nemours & Co, Inc, Dyes 
& Chemicals Div, Chicago Ill. Spon- 
sors: J G Kelley, J M Remsen. (MW). 

Marvin Watts—Asst dvehouse over- 
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Charles Q Wright—Chemist, Coats & 
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Sister Mary Verda—lInstructor of 
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Mohammed  F  Dossa—Student, 
North Carolina State College, Raleigh, 
NC. Sponsor: H A Rutherford. (NC). 


TRANSFER 


Harold Bodin—Mill mgr, Alingsas 
Bomullsvafveri, AB, Alingsas, Swe- 
den. Sponsors: E W Lawrence, R H 
Phillips. 
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Peter Griess 
(concluded from page 546) 





tinental journals. The extent of his 
productivity is indicated by the 81 
papers that he authored alone and 
the 10 others which he co-authored. 
In those days the same article oc- 
casionally was published in more 
than one journal, and later some of 
them published abstracts. The total 
then amounts to 141 (39). In addi- 
tion, there were five English and 
one each of French and German 
patents on azo dyestuffs. This was 
an amazing accomplishment. 


SOCIETIES AND HONORS——— 
Griess was respected and honored 
at home and abroad. The Chemical 
Society of London elected him a 
fellow on January 16, 1868. He was 
a charter and foreign member of 
the Deutschen Chemischen Gesell- 
shaft on October 26, 1868, and also 
served as vice president at one time. 
In 1883, the Society of Chemical 
Industry was formed with Griess as 
a charter member, committee mem- 
ber, ordinary member of the Coun- 
cil, member of the publication com- 
mittee, and vice president in 1886-7 
(44). On May 7, 1868, Peter Griess, 
Esq, was recommended for election 
into the Royal Society of London 
(38). He signed the charter book 
of the Royal Society simply as J P 
Griess (37). As a final honor, the 
University of Munich, during its ju- 
bilee celebration, conferred upon him 
the honorary Doctor of Philosophy 
degree pro honoris causa (42). In 
spite of demands of friends and op- 
portunities offered in both industry 


and the universities of Germany, 
Griess, the most German of them 
all, remained with his family in 


England. After his father’s death, he 
made many donations to charity in 
his small home town of Kirchosbach. 
In February, 1886, his wife died. 
This was a great blow to him. There- 


after, he lived only for his four 
children and for his chemical re- 
searches. 





AMERICAN OIL CHEMISTS SOCIETY 

Oct 20-22 (Sherman Hotel, Chicago); 
April 20-22, 1959 (Roosevelt Hotel, New 
Orleans, La; Sept 28-30, 1959 (Statler Hotel. 
Los Angeles, Calif) 


AMERICAN SOCIETY FOR TESTING 
MATERIALS (COMMITTEE D-13) 
Oct 14-17 (Sheraton McAlpin Hotel, New 

York, N Y) 


DIVISION OF CLOTHING AND 
TEXTILES IN EXTENSION, 
TEACHING AND RESEARCH, 
UNIVERSITY OF GEORGIA 

Nov 7-8 (2nd Textile Seminar, 

— for Continuing Education, 

a) 


Georgia 
Athens, 





Figure 7 


Griess’s grave 
(Courtesy of Ind Coope & Allsopp Ltd) 


LAST DAYS Griess had 
taken his ailing son to recuperate 
on the Dorset coast at Bournemouth 
where he died in his sleep on Aug- 
ust 30, 1888 (1, 2, 3, 42). One source 
says by apoplexy; another, by a 
stroke; and a third, by a heart at- 
tack. No matter the means, for here 
was stricken one of the scientific 
greats who did so much to draw 
back the curtain which obscured the 
view of the expanding organic chem- 
istry. 
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News of the Trade 





First Commercial Production 
of Zefran 

Commercial production of Zefran, 
The Dow Chemical Company’s acryl- 
ic alloy textile fiber, has begun near 
Williamsburg, Va. 

Full production will gradually be 
reached to attain a rated capacity of 
12 million pounds a year. Cost of the 
plant, which has been under con- 
struction for eighteen months, is es- 
timated at over $10 million. 

Zefran staple fiber produced at 
Dow’s James River Division will be 
delivered to textile mills in the South, 
middle Atlantic area and New Eng- 
land and will be used to support the 
launching of Zefran this fall in the 
apparel field. 

Dow has marketed the fiber to em- 
phasize its compatibility with other 
fibers. Blends of Zefran with cotton, 
wool, rayon and other synthetics con- 
stitute the main accent in launching 
Zefran for the fall. This policy will 
be continued in the resort, spring and 
summer lines for 1958-59. 

Dow’s plant, just eight miles from 
historic Williamsburg, is situated on 
a 600-acre site on the banks of the 
James River. Location of the plant 
in the tidewater area of Virginia 
places it near East Coast mills, as 
well as within easy reach of the 
marketing center in New York. 

The production of Zefran involves 
the preparation of a polymer which 
is predominately acrylonitrile, spin- 
ning of the fiber, and a crimping op- 
eration. The tow (or continuous fiber 
filament) is then cut into specified 
staple lengths and packed into bales. 
During the process other materials 
are added to provide dyeability and 
processing characteristics. Once baled, 
Zefran is then ready for shipment to 
the mills. 

Zefran was developed both at Pitts- 
burg, Calif, and at company head- 
quarters in Midland, Mich. Pilot- 
plant operations have been in prog- 
ress at Pittsburg for several years. 
The fiber will be launched primarily 
on the basis of this pilot-plant pro- 
duction. 

The James River Division of Dow, 
charged with the responsibility for 
producing, researching, developing 
and marketing Dow’s textile fibers— 
initially, Zefran—was given the green 
light by Dow management in 1956 
after exhaustive evaluation of the 
fiber in the early and mid-1950's. Ex- 
tensive mill trials were held in 1955 
and at the beginning of 1958 over 100 
fabrics were under development with 
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approximately 60 mills in various 
sections of the textile industry. 

Dow calls Zefran an “acrylic alloy.” 
It is based on polyacrylonitrile. Al- 
though Zefran is related to the family 
of fibers known as “acrylics,” it has 
sufficient differences in its composi- 
tion, Dow feels, to justify the “alloy” 
designation. This difference is the 
result of Dow’s method of introducing 
a dye-receptive component into the 
fiber which is said to give Zefran 
greater flexibility in the choice of 
dyestuffs used without sacrificing in- 
herent physical properties. 

Other qualities of Zefran cited by 
Dow are its resistance to pilling, its 
dimensional stability, its pleasing 
hand, and its ability in fabric form 
to retain a fresh appearance after 
long and hard wear. 

The fiber was engineered to proc- 
ess on all conventional textile equip- 
ment, and it is claimed that pressure, 
carriers, excessively high tempera- 
tures and other extreme conditions 
are not required to color it. 

More than 250 people comprise the 
working complement of the James 
River Division (Textile Fibers De- 
partment). 


Sixth Canadian Textile 
Seminar 


The Sixth Canadian Textile Semi- 
nar, under the auspices of The Textile 
Technical Federation of Canada, will 
be held at Queen’s University, Kings- 
ton, Ont, Sept 11 and 12. 

The Seminar General Committee, 
headed by F J Knight, Hubbard Felt 
Co Ltd, has set a target of 450 regis- 
trations, which would make this year’s 
Seminar the biggest yet. 

Within the Wet Processing Section, 
under the chairmanship of C R Teich- 
graber, Domil Ltd, the following pa- 
pers are scheduled: “Some Practical 
Aspects of the Application of Re- 
active Dyestuffs under Plant Condi- 
tions’—K T Bardt and Zbynek Vlcek, 
Ciba Co Ltd; “The Merit of Fiber 
Blends and Combinations” — Arne 
Greyborn, Bruck Mills Ltd: “Wash 
and Wear, Do You Dare?’—Jules 
Labarthe, Carnegie Institute; “Some 
New Practical Processes for Improv- 
ing the Performance Characteristics 
of Wool Fabrics”—Gerald Laxer, The 
Wool Bureau Inc; “Kodachrome Mo- 
tion Pictures of Dyeings Taken 
Through the Microdyeoscope and 
High-temperature Pressure Micro- 
dyeoscope’”—Henry E Millson, Amer- 
ican Cyanamid Co; “Wash-Wear for 
Wool—The Way Ahead”—F Malcolm 
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Stevenson, Stevenson (Dyers) Ltd. 

Additional papers will be presented 
within the following sections: 

Fiber Development—F S Kenny, 
Du Pont Co of Canada Ltd, chairman: 
“Woven Fabrics of Orlon Acrylic 
Fiber”—K T Barrett, Du Pont Co of 
Canada (1956) Ltd; “Pilling—lIts 
Control and Laboratory Measure- 
ments’”—Edward K Brickenden, Ca- 
nadian Industries Ltd; “Dynamic 
Changes in Viscose _ Fibers” — 
C Eugene Coke, Courtaulds (Canada) 
Ltd; “Textured Yarns”—S T Price, 
Du Pont Co of Canada (1956) Ltd. 

Quality Control—M Hauser, Bruck 
Mills Ltd, chairman: “Modern Meth- 
ods for Textile Quality Control”’— 
F Alex Gnaedinger, Canadian Cela- 
nese Ltd; “Cotton Yarn Processing— 
Variation Analysis and Control”— 
Arthur S Klimes, Dominion Textile 
Co Ltd; “Management Control’— 
Gordon B Lawrence, Harry Wall- 
work, and Eric A Antrobus, Hamilton 
Cotton Co Ltd. 

Fabric Manufacturing—W F Parry, 
Bruck Mills Ltd, chairman: “Nuclear 
Energy in Textile Technology’—Wm 
A Newall, North Carolina State Col- 
lege; “The Napping of Textile Fab- 
rics’—C S Whewell, Univ of Leeds: 
“Unifil—The New Concept of Filling 
Preparation”—H R Kennedy, Univer- 
sal Winding Co. 

Mill Management—W H Young, 
Hamilton Cotton Co Ltd, chairman: 
“Better Mill Management Through 
Better Marketing”—Rudolph M Ash- 
ner, Werner Textile Consultants: 
“Management Principles and Prac- 


tices’—Bruce A C Hills, Urwick, 
Currie Ltd. 
Mill Engineering—Alex S Hogg, 


Robinson Cotton Mills Ltd, chairman: 
“Improving of Maintenance Mechan- 
ics Through a Formal Training Pro- 
gram”—J Henry, Du Pont Co of 
Canada (1956) Ltd: “Avplying In- 
dustrial Instruments to Wet Process- 
ing Control”—Walter H Ridley, The 
Foxboro Co; “New Mill Design and 
Old Mill Modernization’-—H M 
Rogers and J Robert Potter, Lock- 
wood Greene Engineers; “Materials 
Handling in the Textile Industry”— 
A S Wrobleski, Canadian MonoRail 
Co. 

Five papers in the yarn preparation 
section will complete the program. 

Registration for the Seminar will 
be $20 (Canadian). 

Full information may be obtained 
by writing to The Seminar Secretary, 
The Textile Technical Federation of 
Canada, 223 Victoria Ave, Westmount, 
Montreal, Canada. 
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e NEW PRODUCTS AND DEVELOPMENTS -« 





Etherized Starch-Resin Finish 


An etherized starch-resin finish 
for cotton and synthetic fabrics pro- 
vides maximum durability of fabric 
hand through repeated launderings, 
even in solutions containing today’s 
powdered bleaches, according to an 
announcement by Morningstar-Pais- 
ley, Inc. With increasing popularity 
of these household-type dry bleach- 
es, which are said to tend to “pull” 
the body out of fabrics even more 
than the older liquid chlorine-type 
bleaches, there is a growing need for 
finishes with high resistance to re- 
peated launderings. In recent com- 
parative tests conducted by Morning- 
star, the etherized starch finish re- 
portedly suffered only an eight per- 
cent loss after three washings in a 
solution containing dry bleach, while 
a number of finishes incorporating 
ordinary starches and starch deriva- 
tives had a loss of at least 39 percent 
in the same number of washings. 

Cold-water soluble, the starch 
ethey is said to cut time and costs in 
the preparation of the finishing solu- 
tion. It is reported that the bath re- 
quires no cooking and subsequent 
cooling; only agitation is needed as 
the starch ether is added. Softener is 
then added, if required. Although 
softener will decrease some of the 
stiffness, it improves the fullness of 
hand and tear strength. The resin is 
then added with thorough mixing, fol- 
lowed by the addition of catalyst. The 
solution is then ready for application 
on a standard finishing pad. It is then 
dried, cured, and afterwashed ac- 
cording to standard plant procedure. 
Curing temperatures are said to be 
unaffected by the starch ether. 

A typical solution for stiffening 
cotton and rayon fabrics is as follows: 

1 to 6% Solvitose HDF 
ether 
0.5% anionic softener or 
0.25 to 0.5% cationic softener, 
15% thermosetting resin (based 
on weight of Solvitose), 
Catalyst according to recommen- 
dations of resin manufacturer. 
The amount of starch ether used de- 
pends on stiffness properties desired, 
ie, the more starch ether used, the 
greater the stiffness. The incorpora- 
tion of more thermosetting resin 
will increase crease-resistance and 
shrinkage control. 

The finishes tested by Morningstar 
for resistance to laundering consisted 
of 1) starch ether-resin combination, 
and 2) a number of starch deriva- 
tives, each in combination with resin. 


starch 
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Photo illustrates the amount of finish 
left in fabrics after washing. Felt samples 
were treated as indicated and washed 
simultaneously in a home-type automatic 
washing machine with a soap-soda-dry 
bleach solution. The samples were then 
dried. Relative stiffness indicates the 
amount of finish left in the samples after 
washing. A cyclic ethyleneurea type of 
resin was used on the treated samples, 
with a 6 to 1 proportion of starch to resin. 


A cyclic ethyleneurea type of resin 
was used on all samples, with a 6 to 1 
proportion of starch to resin. All sam- 
ples were padded, dried, cured, wash- 
ed, and dried according to standard 
finishing procedure. 

According to Morningstar, Solvi- 
tose HDF can also be successfully 
used with glyoxal, formaldehyde, 
urea-formaldehyde, melamine-form- 
aldehyde, and epoxy resins. Both 
embossed and friction-calendered fin- 
ishes are said to be improved by its 
incorporation in the formula. It is also 
recommended by the manufacturer as 
a hand builder in crease-resistant 


finishes. 

Further information can be ob- 
tained by writing to Morningstar- 
Paisley, Inc, 630 West 51st Street, 


New York 19, NY, or 2414 So Boule- 
vard, Charlotte 1, NC. 


Curite S$ 


Proctor Chemical Co, Salisbury, 
NC, has announced the release of a 
catalyst specifically designed for use 
with silicone emulsions, offered under 
the tradename of Curite S. It is 
described by the manufacturer as a 
product that not only promotes the 
proper cure acceleration of silicone 
water repellents, but also is free of 
rewetting properties that impair the 
spray rating. It is a milky dispersion 
soluble in cold water and said to be 
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compatible with all textile auxiliaries 
normally used. 


Lanasyn Brilliant Red 
2BL paf 

Lanasyn Brilliant Red 2BL paf, re- 
cently released by Sandoz, Inc, is a 
new member of the series of Lanasyn 
Brilliant colors for bright shades on 
wool, silk, and polyamide fibers. A 
homogenous dye, for application in 
neutral or weakly acid baths, it re- 
portedly may be used for self shades 
and as a shading color with the neu- 
tral-dyeing premetallized Lanasyns, 
or with some milling dyes. 

The fastness to light of Lanasyn 
Brilliant Red 2BL paf is said to be 
unequalled by any similar red on 
wool, silk, and nylon. Shade is re- 
ported to be extremely brilliant, and 
very stable to chrome. 

Lanasyn Brilliant Red 2BL paf is 
extremely fast to fulling, it is claimed, 
and for chlorine shrinkproofing, it 
affords very good stability of shade 
and retains its fastness to light and 
washing. Circular #1323, on Lanasyn 
Brilliant Red 2BL paf, is available 
from the District Sales Offices of 
Sandoz, Inc. 


Sulfanosol Printing Black 2R 


Francolor Inc, Woonsocket, RI, has 
added to its line of printing colors 
Sulfanosol Printing Black 2R, a solu- 
bilized water-soluble sulfur black for 
printing. 

The following advantages of the 
product have been cited by the manu- 
facturer: 

1) excellent leveling properties, 

2) faster fixation than with Solane 
or Sulfanol blacks, 

3) excellent conservation of the 
printing paste, 

4) practically no alteration of the 
copper printing rollers and of 
bronze printing screens, 

5) possibility of association similar 
to that of Solane blacks, and 

6) possibility of being printed last 
on the print machine. 

Sulfanosol Printing Black 2R re- 
portedly is suitable for printing 
alongside or for fall-ons with other 
principal classes of dyestuff. It is saic 
to be possible to use it for fall-ons 
on vat colors and illuminated dis- 
charges as it is stable to Rongeol C 
Extra Powder in neutral and alkaline 
pastes. It may also be used as an 
outline black under Neutrogenes and 
Solasols (nitrate method), it is 
claimed. 
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EMMA 


EMMA, Desert Sunshine Exposure 
Test’s latest development in outdoor 
exposure testing equipment, can, it 
is claimed, fade-dyed fabrics from 
two to 10 times as fast as in the Fade- 
Ometer, using pure sunlight instead 
of carbon are light and the same 
temperature. 

DSET’s new Equatorial Mount with 
Mirrors Attached (EMMA) re- 
portedly has a frame which permits 
varying the inclination (with seasonal 
changes in the sun’s declination) of 
the mirror-carrying rotor, which ro- 
tates from east to west at the rate 
of 15° per hour, thereby maintain- 
ing normal incidence to the sun’s rays. 
Ten metal mirrors reflect the solar 
radiation onto the target area, which 
is underneath an air duct. Four 
blowers keep the Black Panel tem- 


perature of the target area below 
145°F. 
Each of the ten mirrors is just 


slightly larger than the target area 
and is so focused that practically all 
of the radiation from it impinges on 
the target area. The mirrors re- 
portedly reflect 92% of the incident 
radiation, including 92° of the UV. 

DSET has measured the intensity 
of solar radiation on EMMA at noon 
and found it to be 528 milliamperes. 
On this basis, DSET claims to be able 
to cut exposure times one-half or 
more. They also claim that EMMA 
will cost about a tenth as much to 
build as a laboratory machine using 
carbon arc light. 

Although the target area is small 
(5” x 72”), this is compensated for 
by the short exposure times. 

According to DSET, the compara- 
tive fading times of the AATCC 
Standard Blue Dyeings are as fol- 
lows: 


Fade-Ometer 45° South* On Emma* 
L2 5 hours 5 hours 2 hours 
L5 40 oe 40 “i 16 20 
L8 320 150-200 20 30 


P Fade-Ometer hours are clock hours. 

At 45° south and on Emma, hours are only 
those in which the intensity is above .8 langleys per 
minute. 

Further information may be ob- 
tained by writing to: Desert Sun- 
shine Exposure Tests, 7740 Ramona 
Rd, Phoenix, Ariz. 


Glass-reinforeced Plastic Tanks 

Patents have been applied for 6n 
anew Fiberglass Plastic Tank which 
is said to have strength to weight 
ratio in compression and_ tension 
greater than steel. Known as J & H 
Plastic Tanks, they are said to pro- 
sess outstanding impact resistance, 
durability and corrosion resistance. 

Cost is low, for J & H Plastic Tanks 
are produced in quantity from stand- 
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J & H Plastic Tanks 


ard molds. Sizes range from 110 to 
4000 gals. As to their construction, 
it is reported that the most chem- 
ically inert polyester resins are used 
and reinforced with about 40% woven 
glass roving and mat. 

J & H tanks may be used in most 
industries horizontal or vertical, 
open or closed, it is claimed. Fittings 
are of the same material and can be 
installed to users specifications. When 
necessary, J & H Tanks may be taken 
into a plant in sections and assem- 
bled in place. 

The new plastic tanks are said to 
be completely sanitary, the inside 
surface is completely glass smooth 
without joints, and temperatures far 
below zero to well over a boil may 
safely be used. 

J & H Tanks are reported to be in- 
ert to most chemicals, including acids, 
formaldehyde, alum, bleaches, saline 
solutions and solvents. 

Brochure giving full information, 
including prices and chemical resist- 
ance tables, is available from the 
manufacturers, Jones & Hunt, Inc, 
36 Emerson Avenue, Gloucester, 
Mass. 


Rexosolve BCT: 
Emkapon DAC 


Emkay Chemical Co, Elizabeth, 
NJ, is adding to its specialties two 
new products of interest to processers 
of Dacron. 

Rexosolve BCT is described as a 
special scouring agent which has been 
successfully used to clean and sal- 
vage fabrics that have been spotted 
in the dyeing process. Treatment 
with Rexosolve BCT has thoroughly 
removed such spots, it is claimed. 

Emkapon DAC is being offered 
for the scouring of Dacron greige 
goods “to thoroughly remove waxes 
and sizing compounds which might 
tend to retard full penetration of the 
cloth or might cause spotting action.” 
It reportedly has been used success- 
fully on both jigs and boxes. Dacron 
fabrics scoured with Emkapon DAC 
are said to dye to deeper pastel 
shades without carrier. When goods 
scoured with Emkapon DAC were 
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dyed in the same bath as goods given 
a conventional scour, they reportedly 
dyed deeper with considerably more 
color yield. 

Technical data sheets, further in- 
formation and samples are available 
from Emkay upon request. 


“‘No-Ironing” Sheets 

Cotton bed sheets which are said 
to need no ironing, reportedly the 
first of their kind ever produced, are 
being shipped to America’s leading 
department stores on a nationwide 
basis by the Pequot Division of In- 
dian Head Mills, Inc. 

The “no-iron” sheets, with match- 
ing pillow cases, now being sold un- 
der the Pequot “E-Z Care” brand 
name. have a wrinkle-resistant, non- 
chlorine-retentive finish that pro- 
duces a beautifully smooth appear- 
ance without ironing—regardless of 
the way in which the sheets and pil- 
low cases are washed and dried, the 
Company claims. 

The company statement said the 
new product has successfully under- 
gone tests conducted under the ac- 
cepted procedure of standard labor- 
atories. As a result of these tests, the 
announcement added, their Pequot 
“E-Z Care” sheets and pillow cases 
have earned the Good Housekeeping 
Guaranty Seal. 

According to the company, the tests 
brought out these additional salient 
facts: 

The new no-iron sheets will dry in 
little more than half the time it takes 
ordinary cotton sheets to dry. The 
“E-Z Care” no-iron sheet will shrink 
less than the conventional sheet of 
the same quality. They can be wash- 
ed with any type of bleach; color and 
fabric will not be affected. No special 
laundering is required. “No-iron” 
sheets will withstand water of any 
temperature, can be washed by hand, 
by machine, or in any commercial 
laundry. They can be line dried or 
machine dried. 

The company also said the 
showed that during actual use the 
new no-iron sheets and pillow cases 
than conventional 

result that they 
stayed neater 


tests 


less 
with the 
neater and 


wrinkled 
sheets, 
looked 
longer. 
The sheets and pillow cases are 
available in both combed percale and 
muslin, the Company revealed. They 
come in flat and fitted types; in dou- 
ble and twin sizes. In heavy-duty 
muslin and in combed percale, they 
are available in white. In regular 
muslin, they are available in white as 
well as in the fashionable stripes. 
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Intake for Pipe-Line Homo-mixer is at left, showing rotor- 
stator mechanism in homogenizing head, and discharge is at 


right. 


Pipe-Line Homo-mixer 

Homogenizing and mixing on a 
continuous flow basis reportedly is 
now possible with a new Pipe-Line 
homo-mixer manufactured by the 
Eppenbach Division of Gifford-Wood 
Co. 

Claimed to be the only mixer of 
its kind to combine continuous flow 
mixing with high-speed, high-shear 
homogenizing, the new unit re- 
portedly can be installed on existing 
pipe lines or made up with standard 
IPS fittings for use where a pipe 
line does not currently _ exist. 
Mounted on a structural steel plat- 
form, it will combine mixtures of 
liquids, gases, and solids that can 
flow through piping. Standard models 
are made with stainless steel ma- 
terials of construction for immersed 
parts. 

It has wide application in the chem- 
ical processing industries for such 
unit processes as sulfonation, resin 
dispersions, textile print pastes, etc. 

Basically, the continuous-flow 
Pipe-Line is powered by a motor 
which is coupled to a shaft terminat- 
ing in a turbine. This rotates in an 
enclosed housing, or stator. to form 
the homogenizing head. Unrefined 
material is drawn from the pipe into 
the homogenizing zone by the pump- 
ing action of the turbine. Here it is 
forced to pass through restricted 
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openings in the mixing head where 
it is sheared and Broken down to 
primary particle size. It is then dis- 
charged into the outlet pipe. 

By forcing the materials to be 
mixed through these restricted open- 
ings, where they are subject to in- 
tense forces of impact and hydraulic 
shear, agglomerates are broken down 
in size and the materials become an 
intimately mixed homogenized fluid. 

The Pipe-Line homo-mixer units 
sometimes process material in a one- 
pass operation. However, where de- 
sired, discharged material reportedly 
may be recirculated in order to sub- 
ject it to additional refinement. When 
necessary, it is also possible to con- 
nect several units in series, with the 
discharge from one unit acting as the 
feed for the second. 

The Pipe-Line homo-mixer has 
the added feature that, with many 
mixtures, it can also be used as a 
transfer agent and pump the refined 
materials to distant or higher parts 
of the system. 

These units are rated in terms of 
nominal diameter of the exit stream 
as well as turbine diameter. 

For materials of extremely high 
viscocity, larger than standard motors 
may be needed. All units may be 
horizontally or vertically mounted. 

For additional information, write to 
Gifford Wood Co, Hudson, NY. 
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A-C Polyethylene 629 

A new type of textile finishing 
agent based on a polyethylene emul- 
sion has been developed by Allied 
Chemical’s Semet-Solvay Petro- 
chemical Division in an effort to in 
crease the life and improve the soft- 
ness of garments made with synthetic 
or natural fibers. The product is said 
to make clothing last longer by giving 
the finished fabric greater abrasion 


resistance along with higher seam 
and tear strength. 
Studies reportedly indicate every 


type of synthetic and natural fiber 
treated with the new plastic emulsion 
has benefited in some way over those 
treated with other textile finishes. 

The wax-like polymer is marketed 
under the name of A-C Polyethylene 
629. It is expected that the new fin- 
ishing material will have particular 
significance to the “wash-and-wear” 
field. 

Allied reportedly has found that 
the use of relatively small amounts 
of the softener greatly increases fabric 
tear strength, improves hand, and 
adds important laundering advan- 
tages. Tests show the emulsion to be 
completely compatible with other 
chemicals used in the finishing of 
cloth, it is claimed. 

It is further claimed that, under 
normal household wash temperature, 
it will not wash out and tests show no 
scorching on treated cotton cloth at 
400°F after one minute. 

Allied reports that the special lu- 
bricant properties of emulsifiable 
polyethylene have been scientifically 
proven to make ironing easier by re- 
ducing friction between iron and 
cloth. Other claimed advantages in- 
clude: no discoloration, lighfastness 
of dyes unaffected, and complete 
sunlight resistance. 


BRLA-1030 


A 40 percent reduction in price for 
trimethylolphenol, a new _ phenolic 
monomer, is now in effect at Bakelite 
Company, Division of Union Carbide 
Corporation. Increased production 
from pilot-plant quantities, based on 
twelve months of field tests, prompted 
the cut from 35c to 21c per pound in 
truckload quantities for this phenolic 
material. 

Marketed as a 70 percent aqueous 
solution, and designated BRLA-1030, 
this phenolic is now available from 
the Company’s Bound Brook, NJ, 
plant. 

Based on current reports, present 
and potential uses for BRLA-1030 
now include bonding, starch and dex- 
trin modification, coatings, etc. 


August 11, 1958 


Pai 


The i 
sweaters 
fied fil 
a radics 
Paris S 
by Pari 

Devel 
began fo 
by Jose 
and was 
chester, 
Knitting 
of the si 
Four of 
now in 

The d 
bodies a 
principle 
the appl 
ment, fri 
and dry 

With | 
filament 
set follo 
mill op 
lem is 
every pc 
tortion c¢ 
precise 
specifica’ 
pleteness 
jectives 
termines 
sweater 
tions pri 
placed i 
setting k 
it, incap 
substanti 
ment. by 
treatmen 
quiremer 
pressing 
and its n 
cial feat 
drying ai 
porated 

The ca 
of the n 
with tho: 
reported] 
ity of fin 
fied filam 
every sv 
expended 
pressed | 
identical 
fied meas 
or minus 
mum, c) 
luxurious 
all remo 
lines, anc 
or pressu 
ribbing, s 

Distrib 
in the U; 
being har 
Equipmer 


August 1: 


ing 
1ul- 
lied 
tro- 
> in 
oit- 
etic 
said 
ving 
sion 
eam 


ery 
iber 
sion 
nose 
Ss. 
eted 
lene 
fin- 
ular 
ear” 


that 
unts 
bric 
and 
yan- 
0 be 
ther 
g of 


nder 
ture, 
vy no 


h at 


lu- 
able 
-ally 
 ye- 
and 
in- 
ness 
olete 


> for 
nolic 
elite 
‘bide 
ction 
d on 
pted 
id in 


nolic 


eous 
1030, 
from 

NJ, 


»sent 


1030 
dex- 


1958 


~~ — or 


Paris Ban-Lon Sweater 
Finisher 


The initial and final pressing of 
sweaters of Ban-Lon and other modi- 
fied filament yarns is done in 
a radically new way by the latest 
Paris Steam-Air Finisher developed 
by Paris Mfg Co, Brockway, Pa. 

Development of the new machine 
began following tests made in England 
by Joseph Bancroft & Sons Co, Ltd 
and was carried forward in the Man- 
chester, NH, plant of Manchester 
Knitting Mills with the cooperation 
of the superintendent, R D Campbell. 
Four of these new Paris units are 
now in operation in this mill. 

The design of the new Paris em- 
bodies a major extension of the basic 
principles of steam-air finishing, ie, 
the application of steam to the gar- 
ment, framing it to key specifications, 
and drying with heated-air. 

With knitted garments of modified 
filament yarns which must be heat- 


set following an initial pressing, the 


mill operator’s ever-present prob- 
lem is twofold. First, removal of 
every possible wrinkle or other dis- 
tortion of the knitting; ’ secondly, the 
precise framing of garments to all 
specifications. The degree of com- 
pleteness to which both of these ob- 
jectives are realized inevitably de- 
termines the final appearance of the 
sweater since any and all imperfec- 
tions present in the sweater when 
placed in the autoclave for heat- 
setting become a permanent part of 
it, incapable of removal or of any 
substantial modification or improve- 
ment. by the final pressing or other 
treatment. To meet this severe re- 
quirement imposed on _ the __ initial 
pressing by the character of the yarn 
and its necessary thermosetting, spe- 
cial features affecting the steaming, 
drying and shaping have been incor- 
porated in the new Paris Finisher. 

The combination of these features 
of the new Paris Ban-Lon Finisher 
with those of the other Paris model 
reportedly produce a superior qual- 
ity of finish in any sweater of modi- 
fied filament yarn. It is claimed that 
every sweater comes off the air- 
expended framing parts completely 
pressed and ready for packing: a) 
identical in outline, b) with all speci- 
fied measurements correct to a plus 
or minus variation of half-inch maxi- 
mum, c) with enhanced loft and 
luxurious hand, d) completely free of 
all removable wrinkles and_ pencil 
lines, and e) with no trace of shine 
or pressure marks from collar trim, 
ribbing, seams, buttons or grosgrain. 
Distribution of the new machine 
in the United States and Canada is 
being handled by Garment Finishing 
Equipment Corp, Cambridge, Mass, 
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Ban-Lon Sweater Finisher 


whose president Felix Renick, also 
president of Paris Mfg Co, reports 
that it will be manufactured under 
license in England for British and 
European distribution by Planning 


‘Techniques, Ltd, an affiliate of Tru- 


benised Ltd. 


Washable Wool-Dynel 
Apparel Fabrics 

Development of an entirely new 
group of “washable woolens”— 
wool-Dynel blend woven fabrics for 
apparel—has been announced by Ar- 
thur L Snyder. sales manager, Textile 
Fibers Devartment of Union Carbide 
Chemicals Co, Division of Union Car- 
bide Corp. 

Said to be truly washable—with 
less than 2% shrinkage in hot-water 
laundering—the new fabrics are sta- 
bilized bv the permanent heatsetting 
of Carbide’s acrvlic fiber. Dvnel. As 
no chemical treatment is involved, it 
is claimed that the hlend fabrics have 
high strensth. durahility, and press- 
retentive characteristics, as well as 
washabilitv. 

The washable blends are composed 
of 30% Dvnel and 79% wool in low- 
twist blended varns for both warp and 
filling. After weaving. the pieces are 
subiected to hish-temnerature heat- 
setting with the fabric generously 
overfed. This process is used to fin- 
ish the fabric and to heat-set and 
stahilize the material against further 
shrinkage. 

Basic to the new woolen develop- 
ment are the nonfelting and thermo- 
setting proverties of Dvnel staple fi- 
ber. Mr Snvder exvlains. Comnara- 
tively low nercentages of Dynel in 
the blended fabric are said to permit 
setting of the cloth during heat fin- 
ishing, as well as producing stabiliza- 
tion to nonrecoverable shrinkage or 
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felting of the wool portion of the 
blend. 

Most important, he stated, the proc- 
ess has no adverse effects on the 
fabric. The woolen hand of the fabric 
is retained, since no chemical treat- 
ment is necessary. And, because Dy- 


nel has approximately three times 
the tensile strength of wool, the 
blended stock produces _ stronger 


yarns and therefore a stronger fabric. 
Typical constructions in the washable 
woolens made with Dynel are said to 
show strength of 50 lb and better, as 
opposed to 30-40 Ib for the chemically 
treated washable woolen blends in 
comparable weights and _ construc- 
ticns. 

Snvder notes that the blending and 
heat-finishing process has been found 
effective with a wide range of wool 
grades, including new wools and var- 
ious re-used wool fibers. 

Proof of the washabhility of the 
wool-Dynel blends is shown by re- 
sults of certified tests conducted by 
an indenendent textile testing labor- 
atory. Snvder reports. In the test se- 
ries, fabrics made and finished by the 
new procedure reportedly showed 
less than two percent shrinkage after 
five machine Jaunderings at 140°F. 
Each Jaundering was followed by 
pressing with a hand iron while the 
fabric was damn from the spin-dry- 
ing operation. Whether repressed or 
not, preset trouser creases came 
throush with sharp definition, it is 
claimed. 

In addition to shrink resistance and 
streneth, the new wool-Dynel blend 
is said to offer other favorable char- 
acteristics of press retention, good 
colorfastness. and resistance to abra- 
sion and tearing in comparison to all- 
wool materials. 

Further information mav be ob- 
tained from Carbide’s Textile Fibers 
department. 


R&H Triazine Available in 
Commercial Quantities 


Availability in commercial quan- 
tities of its triazine, benzoguanamine, 
was announced recently by Rohm & 
Haas Company. The material is of 
principal interest as a raw material 
for resins by reaction with formalde- 
hyde. 

Benzoguanamine also is reported 
to have attractive possibilities as an 
intermediate for chemicals for ap- 
plication in a number of fields in- 
cluding dyestuff. 

In truckload or carload of drums, 
the price is 54% cents a pound; in 
drums less than truckload, 55 cents; 
in 20-lb containers, 65 cents; and in 
4-lb containers, 75 cents. Prices are 


fob, Philadelphia, Pa. 
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Union Carbide XLE-48 
Silicone Textile Softener 


A new silicone emulsion designed 
for softening thermosetting textile 
finishes is now available from Sili- 
cones Division, Union Carbide Corp. 
Designated Union Carbide XLE-48 
Silicone Textile Softener, it report- 
edly offers the established advan- 
tages of durable softeners, such as 
high tear strength, abrasion resist- 
ance, and enhancement of sewing 
properties. Carbide claims that the 
product’s increased durability toward 
repeated drycleaning and washing; its 
outstanding resistance to  sorching, 
yellowing, and water spotting; and its 
complete resistance to chlorine dam- 
age provide a high-quality, high-per- 
formance softener. XLE-48 is said to 
have outstanding product and bath 
stability, to be nongassing, and to be 
compatible with other finishing ma- 
terials.) When used either alone or 
with other hand modifiers, it report- 
edly makes available a full range of 
hand variations. 

In addition, the manufacturer 
states that XLE-48 Silicone possesses 
two important features not available 
in other durable softners—outstand- 
ing resistance to wet soiling (rede- 
position of soil) and improved release 
of soil during laundering. 

Other uses are in yarn lubrication, 
nonwoven fabric softening, latex re- 
lease and warp sizing. 





Photo shows soil-retention proper- 
ties of 80 x 80 cotton swatches treated 
with thermosetting resins and vari- 
ous textile softeners. The softeners 
were mixed with Rhonite R-1 therm- 
osetting resin and catalyst and pad- 
ded on at 80% wet pick-up to give 
a resin loading of 10% (owf) and a 
softener loading of 2% owf. 

After drying and curing 10 minutes 
at 300°F, the treated swatches were 
laundered in an automatic washer 
with a four-lb blank load medium 
load) and a washing temperature of 
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160°F with 10 grams of soap and 0.5 
grams of American Cyanamid Co’s 
Standard Synthetic Soil. The ingre- 
dients were blended and then placed 
in a large pan and dried in a forced 
draft convection oven for eight hours 
at 50°C. The dried mixture was ball- 
milled with ceramic balls for at least 
25 hours. The resulting soil was 
stored in a desiccator over calcium 
chloride or sulfuric acid. 

All eight samples were given two 
additional washing cycles with the 
same four-lb load. Clean water, 10 
grams of Ivory Flakes and 0.5 grams 
of Standard Synthetic Soil were add- 
ed each time. 

No. 1 is an _ untreated control 
swatch. No. 2 is treated with Rhonite 
R-1 thermosetting resin only. No. 3 
is treated with resin and Union Car- 
bide XLE-48 Silicone Textile Soften- 
er. No. 8 is treated with resin and an 
uncured silicone water repellent used 
as a textile softener. No. 4 is treated 
with resin and a nondurable cationic 
softener. No. 5 is treated with resin 
and an emulsion of emulsifiable poly- 
ethylene. No. 6 is treated with resin 
and an organic water repellent. No. 7 
is treated with resin and a cured 
silicone water repellent. 

A four-page data sheet which de- 
scribes the properties, uses and avail- 
ability of the new softener may be 
obtained by writing to Silicones Di- 
vision, Union Carbide Corporation, 
30 East 42nd Street, New York, NY. 


Laurel Mildant RX 

Laurel Mildant RX is prescribed 
by the Laurel Soap Mfg Co, Inc, 
Tioga, Thompson, and Almond Sts, 
Philadelphia 34, Pa, for the protection 
of cotton and rayon yarns and fibers 
from the damaging effects of mildew. 
A highly concentrated water-soluble 
product, it is said to be effective in 
guarding conditioned yarn and stock 
in storage—particularly during hot, 
humid summer months. Reportedly 
excellent on greige cotton yarn and 
stock, it is also said to be useful in 
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arresting the growth of active mil- 
dew on yarn and, on application, will 
stop short further damage. 

Laurel Mildant RX may be applied 
to yarns from emulsion troughs of 
cone winders, from wet twisters, 
from spray-type conditioning cham- 
bers, and other methods. It may be 
applied to stock as a spray. Generally 
Mildant RX is used in low con- 
centrations with lubricating and con- 
ditioning emulsions. Higher concen- 
trations are recommended for killing 
mildew. 


Diphenyl Fast Navy Blue ARL 


A new economical dyestuff for cot- 
ton and viscose rayon, Diphenyl* Fast 
Navy Blue ARL, has been brought 
out by Geigy Dyestuffs Division, 
Geigy Chemical Corp. 

According to Geigy, the new color- 
ing material is superior in light- and 
washfastness to the generally em- 
ployed low-cost navies for these 
fibers. Also, the lightfastness on spun 
rayon is actually improved by crease- 
proof finishing, it is claimed. 

Bulletin 79-G, which describes the 
properties of Diphenyl Fast Navy 
Blue ARL, is available on request 
by writing directly to Geigy Dye- 
stuffs, Division of Geigy Chemical 
Corporation, Saw Mill River Road, 
Ardsley, NY. Among other pertinent 
details, the bulletin indicates that 
rich, bloomy shades of navy can be 
secured with 3% on cotton, viscose 
and spun rayon. In addition, the 
dyestuff has excellent discharge- 
ability, good acetate reserve and is 
level dyeing, according to the bul- 
letin. 


Geigy trademark 


Nonionic Castor Oil 
Surfactants 

A series of nonionic surfactants de- 
rived from castor oil are now being 
offered on a pilot-plant scale by the 
Baker Castor Oil Co, 40 Avenue A, 
Bayonne, NJ. In this group of 
new products, trade-named Sur- 
factol, castor oil has been modified 
by ethoxylation to four different 
stages so that in hydrophilic prop- 
erties the products range from mod- 
erately self-emulsifiable to completely 
soluble in water. 

It is claimed that, by use of this 
compounds, the performance benefits 
of castor oil may be employed in 
aqueous systems. Among the major 
applications of the Surfactol products 
are in textile processing and leather 
degreasing, as dispersing agents in 
pigment grinding, as solubilizers for 
dyes, and stabilizers in emulsion sys- 
tems. 


August 11, 1958 


Three 
] 


Labor 
introduc 
with at 
controls. 

A ste 
activatio 
chemist’ 
chemical 
his test. 

The 
control, 
panel, | 
control s 
the safe 
desired { 
ton on tl 
the sash 
m Ms 4 
down. 

In the 
failure, t 
is provi 
quickly 
power 01 

Other 
way safe 
minimum 
tioned ro 
any size 
sash. “3-" 
announce 
Baffle Co 
of the « 
fume hoo 
both is a 
oratory F 
Country | 


APPLIC 
LIDONE— 
St, New Y 
details coy 
done with 
variety o} 
sizes, coa’ 
fibers. 

Properti 
advantages 
parenthesi: 

(1) “Lig 
in water al 
to handle) 

(2) “Coy 
vinyl mon 
such as d 
strength, a 

(3) “Pre 
polyester | 
glass with« 
ner and | 
strength sy 

(4) “Unc 
Phenols ( 
phenol cor 
modified h 


(5) “Stal 
soda (read 


August 11 


nil- 
will 


lied 
; 
fers, 
am-=- 
’ be 
ally 
‘on- 
:on- 
en- 


ling 


cot- 
Fast 
ight 


sion, 


lor- 

and 
em- 
hese 
spun 
ase- 


the 
Tavy 
uest 
dye- 
nical 
oad, 
nent 
that 
1 be 
cose 

the 
rge- 
d is 
bul- 


. de- 
yeing 
the 
e A, 
J of 
Sur- 
ified 
erent 
rop- 
nod- 
ately 


this 
efits 
d in 
1ajor 
lucts 
ither 
s in 
; for 
sys- 


1958 


—— 


Three-way Safety Sash for 
Lab Fume Hoods 


Laboratory Furniture Co, Inc, has 
introduced a complete line of hoods 
with automatic 3-way safety sash 
controls. 

A step-on, step-off Tred-O-Matic 
activation of the mechanism frees the 
chemist’s hands entirely for handling 
chemicals and instruments for use in 
his test. 

The lLek-Tro-Matic pushbutton 
control, located on the right molding 
panel, provides a manual-electric 
control so that the chemist can “inch” 
the safety sash up or down to any 
desired fixed position. The stop but- 
ton on this panel can be used to halt 
the sash instantly at any point desired 
in its automatic movement up or 
down. 

In the event of emergency or power 
failure, the third or Manual Control 
is provided for moving the sash 
quickly in -either direction, with 
power on or off. 

Other advantages of the new 3- 
way safety sash controls include its 
minimum exhaustion of air-condi- 
tioned room air, and the handling of 
any size single or mutliple safety 
sash. “3-Way” as well as the recently 
announced “Safe ’n Easy Remote 
Baffle Control” are optional features 
of the company’s Steelab line of 
fume hoods. Descriptive literature for 
both is available on request to Lab- 
oratory Furniture Company, Inc, Old 
Country Road, Mineola, NY. 


Ses 





Steelab Fume Hood with 3-Way Safety 
Sash Controls 


Algepon PD 

A discharge printing assistant which 
is described as “highly efficient” has 
been developed by the laboratories 
of the Arkansas Company, Inc, New- 





ark, NJ. The product, Algepon PD, 
is said to be unique in that it 1s 
effective on practically all pigments 
including those of the difficultly dis- 
chargeable phthalocyanine type. On 
several of the latter type of pigments, 
it is claimed to be the only assist- 
ant which works effectively under 
practical conditions. 

Algepon PD reportedly may be 
used in conventional printing pastes, 
and is said to be usually compatible 
with the ingredients ordinarily used 
in such pastes. eg. gums, sodium for- 
maldehydesulfoxalate, alkalis such as 
potassium carbonate. nonionic wet- 
ting agents and assistants such as 
glycerine, glycol, etc. 

It is stated that, by means of Al- 
gepon PD, phthalocyanine pigments 
can be reduced to a clear white 
sharp pattern within a period of five 
to ten minutes in the steam ager. 

For phthalocyanine pigments which 
are difficult to discharge. Arkansas 
Co recommends that a minimum of 
10% Algepon PD be incorporated in 
the printing paste. For pigments 
which are not difficult to discharge, 
considerably smaller amounts report- 
edly may be used successfully. 

Algepon PD is also said to be an 
excellent stripving assistant for pig- 
ment-dyed goods. In this application, 
it is claimed that all tyves of pig- 
ments. including those of the phthal- 
ocyanine type, are readily removed 
using one percent Algevon PD in 
the conventional hydrosulfite-caustic 
soda process. 


TECHNICAL LITERATURE 


(Literature is available from sources shown in italics) 


APPLICATIONS OF VINYLPYRRO- 
LIDONE—Antara Chemicals, 435 Hudson 
St, New York 14, NY The brochure 
details copolymerization of vinylpyrroli- 
done with other monomers for a wide 





variety of products, including textile 
sizes, coatings, finishes, and synthetic 
fibers. 


Properties of vinylpyrrolidone with 
advantages are listed as (advantages in 
parenthesis) : 


_ (1) “Liquid vinyl monomer, soluble 
in water and most organic solvents (easy 
to handle). 


(2) “Copolymerizes readily with other 
vinyl monomers (contributes properties 
such as dye receptivity, emulsification, 
strength, adhesiveness, hardness). 


(3) “Produces superior bonding .in 
polyester laminates (possible savings on 
glass without sacrificing strength; thin- 
ner and lighter fabrications for given 
strength specifications). 

(4) “Undergoes addition reactions with 
phenols (products enter into typical 
Phenol condensations and may exhibit 
modified hydrophilic properties). 


(5) “Stabilized with flake caustic 
soda (readily decanted or filtered for 
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use).”” Physical and chemical properties 
of vinylpyrrolidone and toxicity data are 
included. 


TEXTILE 
Div. 


CHEMICALS FOR THE 
INDUSTRY — Textile Chemicals 
Nopco Chemical Co, Harrison, NJ 
Over 50 products are described and 
cross-indexed according to use. Included 
are: 

Coning oils, detergents, dyeing assist- 
ants, fiber lubricants, finishing com- 
pounds, mineral oil emulsifiers, thick- 
eners, warp sizes, water repellents, and 
wetting agents. 





HODAG PX-1—Hodag Chemical Corp, 
7247 N Central Park, Chicago 45, IIl 
This 2-page information sheet de- 
scribes PX-1, a new pine oil replace- 
ment, its applications and physical prop- 
erties. Examples of typical product for- 
mulations are included. 

Hodag PX-1 is a proprietary combina- 
tion of alcohols, hydrocarbons and sur- 
face-active chemicals for use as an anti- 
foam, leveling agent and solvent. 





SOURCE BOOK ON CALCIUM 
CYANAMIDE—Manufacturers Chemicals 
Dept, American Cyanamid Co, 30 Rocke- 
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feller Plaza, New York 20, NY——— 
A source book designed to stimulate 
new independent research effort by 


chemists in expanding the potential uses 
for calcium cyanamide. 

According to Henry C Milton, man- 
ager of the Manufacturers Chemicals 
Department, “calcium cyanamide is a 
highly reactive and low-cost chemical 
intermediate which has the ability to 
behave sometimes like an organic com- 
pound, sometimes like an inorganic one. 

“The 60-page booklet shows how 
cyanamide’s unique properties permit it 
to join cooperatively with other chem- 
icals in many different ways so that it 
has become the starting point for hun- 
dreds of compounds useful to man.” 

American Cyanamid Company’s re- 
search with calcium cyanamide, since 
its founding in 1907, has expanded its use 
from a product used in fertilizers to 
hundreds of applications for industrial 
and organic chemicals, synthetic fibers, 
mining, plastics, insecticides, and sulfa 
drugs. 

The chemical is credited with con- 
tributing to Cyanamid’s growth from a 
one-plant, one-product enterprise to one 
of the largest U S chemical corporations 
and a world-wide organization. 
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¢ NAMES IN THE NEWS °+ 


Leddy 


John A Leddy, formerly in charge 
of research and development at 
United Piece Dye Works, has joined 
Geigy Dyestuffs, Division of Geigy 
Chemical Corporation, Ardsley, NY. 

Prior to his engagement with United 
Piece Dye Works, he spent seven 
years with Burlington Industries, Inc 
successively as superintendent of dye- 
ing and as plant superintendent of the 
Burlington Development Finishing 
Plant at Greensboro, NC. 

Mr Leddy, who assumed his duties 
with Geigy on June 16, is in charge 
of application research with particu- 
lar emphasis on synthetic fiber dye- 
ing and finishing. He is officially sta- 
tioned at the new Ardsley Labora- 
tories. 


Eva V Armstrong, former curator 
of the Edgar Fahs Smith Memorial 
Library, Univ of Pennsylvania, has 
been selected for the third annual 
Dexter Chemical Corp Award in the 
history of chemistry. 

The Award, administered by the 
American Chemical Society’s Divi- 
sion of History of Chemistry, will be 
presented Sept 9, during the Society’s 
annual convention in Chicago. The 
$500 prize was established by Dexter 
to recognize “noteworthy contribu- 
tions to the advancement of the his- 
tory of chemistry.” 


3 


Joseph H Brant has been appointed 
director of corporate research of the 
Colgate-Palmolive Company. He will 
be in charge of all Corporate Research 
Department activities at Jersey City, 
Rutgers University and the University 
of Rome. 

Dr Brant was director of research 
of the Toni Company from 1950 to 
1957, and more recently was coordina- 
tor of research at the Harris Research 
Laboratories. 


A 


Brant 


Frost 


Herbert J G Frost has been ap- 
pointed assistant general manager of 
Sun Chemical Corp’s Chemical Group, 
effective July 1. Mr Frost’s appoint- 
ment will facilitate a modernization 
and expansion program now under- 
way throughout the group’s manu- 
facturing companies, which include 
Ansbacher Siegel Corporation, Elec- 
tro-Technical Products, Warwick 
Chemical, and Warwick Wax. 


Rotko 


Peter G Rotko has joined the staff of 
the Textile Fibers Department, Union 
Carbide Chemicals Company, Divi- 
sion of Union Carbide Corporation. 
His duties will include advertising and 
sales promotion of current and de- 
velopmental end uses of Dynel fibers. 

In his last position, Mr Rotko was 
sales training and promotion director 
of the Carpet Institute, Inc. 

Organic Chemical Corporation has 
promoted Hugh Rowlandson Sr to 
assistant manager. His new duties 
will be supervision of the dyeing of 
all-wool and wool-blend service ac- 
tivities. In addition to his _ plant 
duties, Mr Rowlandson will continue 
to direct sales to the woolen and 
worsted mills in the New England 
area. 


Three members of the Lowell Tech- 
nological Institute faculty have been 
awarded grants by the Atomic Energy 
Commission, in cooperation with the 
American Society for Engineering 
Education, for summer study on nu- 
clear energy at Cornell University. 
They are Assistant Professors Louis 
C Block and Peter O Cioffi of the De- 
partment of Physics and Mathematics, 
and Assistant Professor Vasilis Lav- 
rakas of the Department of Textile 
Chemistry. 


EM KAY cHemiIcALS FOR YOUR 


a —>@ ee od 1 0] OF te 


EMKAY MANUFACTURES: 


®Emkabase ® 
Emkacide ® 
Emkafix e 
Emkafol e 
Emkagen 
Emkalane 


Emkalar e 


Emkalite 
Emkalon 
Emkalube 
Emkanet 
® Emkanol 
© Emkapel 


Emkapene 


Emkaperm ® Emkaterge ® Rexogel 


® Emkawate ® Rexogum 
® Rexole 

® Rexolene 
® Rexoloid 


® Rexolube 


Emkapon 
® Rexobase 
® Rexobond 
Emkatard ® Rexoclean 
Emkatex ® Rexodull 
Emkatol M ® Rexofos 


* 

° 

® Emkasize 
© Emkasol 
* 

s 

* 


EMKAY CHEMICAL COMPANY 


319-25 Second St., Elizabeth, N. J. 
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® Rexopene 


® Rexopon © Rexoslip 


® Rexoscour ® Rexowax 


© Rexosolve © Rexowet,. 


Sank 


Elizabeth 2-7053 - 7695 
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